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SOLID STATE 4 TRACK STEREO CASSETTE TAPE DECK . . . 

Stereo/monaural cassette tape deck compatible with any stereo component 
system. Elegant walnut cabinet coordinates perfectly with all Sharp 
components. Precision engineered to the highest professional standards. Wide 
frequency response 40-13,000Hz. Illuminated dual sound VU meters give in¬ 
dication of audio input and output. End alarm buzzer tells you when tape runs 
out. Three digit tape counter tells you where to begin playback. Operates on 
110/200/220/240 volts AC. TRADE ENQUIRIES: OLIMS TRADING CO PTY LTD 

SYDNEY BRISBANE MELBOURNE ADELAIDE PERTH 
5591011 21 7388 42 0451 23 3488 84 988 
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REVOLUTION IN EDUCATION: The 
development of new computer teaching 
systems is changing the whole learning 
process. The article on page 12 explains what 
is happening and describes a typical system. 



LAMP DIMMER: The "Autodim", on 
page 53, acts as a "third hand" which 
varies automatically the brightness of a 
bank of incandescent lamps. It has 
adjustable dim rate and range. 


TUNER-AMPLIFIER: Part two of our article 
describing the Playmaster 132 stereogram 
starts on page 36. The constructional details 
are concluded, together with details of the 
setting-up procedure. 


On the cover 

The anechoic chamber pictured has been 
recently installed at Southhampton 
University, England. Tests are being carried 
out on a patient to measure his response to a 
sound field. See page 20. 
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Australia’s largest 
range of * 
semiconductors. 


Elcoma, Australia’s most experienced 
manufacturer in Semiconductor techniques, 
provide for the Industry 

□ Devices suitable for all applications 

□ Comprehensive applications laboratory services 

□ Ready availability via branches in all States 


Silicon Transistors 

Choose the best technique to 
suit the application 

□ Alloy junction 

□ Diffused junction 

□ Mesa 

□ Planar 

□ Planar Epitaxial 

Germanium Transistors 

□ Wide range of special and 
general purpose types. 

Silicon Power Diodes 

□ Crest working reverse 
voltages to 1200V 

□ Average forward currents to 
J 400A. 

With controlled 
avalanche breakdown 

□ Crest working reverse 
voltages to 1000V 

□ Average forward currents to 
250A 


Integrated Circuits 

□ Digital 

DTL — CML — TTL 
(Interchangeable with SN74 
Series) and MOS 

□ Linear 

Op Amps, Voltage Regs., 
Audio, Receiver types. 

□ DIL, Flat Pack,QUIL and 
TO-74/99/lOO 

□ Available to MIL Specs. 


Silicon Zener Diodes 

0 Voltage range 3.3V to 75V 

□ Dissipation 400mW to 75W 

Small Signal Diodes 

□ Silicon and Germanium 

□ Point contact 

□ Diffused junction 

□ Gold bonded 

□ Planar 

□ Planar Epitaxial 

□ Oxide Passivated 



Silicon Controlled 
Rectifiers 

□ Repetitive peak off-state 
voltage to 1600V 
0 Crest working reverse 
voltages to 1600V 
0 Average forward currents 
' to 250A 

0 Maximum junction 
temperatures to 125 C. 

Power Transistors 

0 Germanium and silicon 
0 Dissipation to 125 watts 
0 Operation to 400 MHz 

Transmitting 

Transistors 

0 VHF 
0 UHF 
0 SSB 

High Voltage Diodes 

with controlled avalanche 
breakdown characteristics. 
0 Crest working voltages 
to 150,000V 
0 Current up to 50mA 


PHILIPS 


THE ELCOMA DIVISION 

Electronic Components&Materials 
Philips Industries Limited. 

Sydney • Melbourne • Brisbane 
Adelaide • Perth • Canberra • Hobart 
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"A shot in the arm"—that missed! 
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In the December issue, last, I had something to say in these columns about 
the high cost of amateur band transceivers and transmitters. I pointed out that they 
were subject to an import duty of 45 per cent, despite the fact that there were no 
effective local sources of supply. The statement passed unchallenged. 

However, the editorial and other items on the same subject did not go 
unnoticed in Canberra. A telephone call from the relevant Department and a letter 
from Mr K. J. Neilson, published in our April issue, confirmed that the authorities 
were sympathetic to the amateur cause. Mr Neilson stated that individual by-law 
applications had been granted since April 1970 and presumably would continue to 
be granted. 

Towards the end of May, we learned through the “grapevine” that amateur 
band HF transceivers were to be placed in a special category, free of import duty 
from the United Kingdom and at IVi per cent duty from elsewhere. On these figures 
Australian amateurs would presumably have been able to buy 5-band transceivers at 
much the same price level as amateurs overseas. 

On June 1, we were all set to publish an announcement along these lines. 
Australian amateur radio was due to get a desperately needed shot in the arm! 

On June 2, we had to tear the announcement up. The intended relaxation 
had been scuttled. Why? 

Because two Australian companies had officially advised the Department 
that they could produce amateur band transceivers locally! 

Such are the regulations that the companies concerned did not need to prove 
their ability to deliver, or to demonstrate that their products would be acceptable 
to the users, or that the price would be in any way competitive. They had only to 
lodge a claim and in consequence the Department had little choice but to re-erect 
the barriers. 

The onus is on the users to prove — if such be the case - that the local 
product is not available or not acceptable. In fact, amateurs are unlikely to set 
themselves such an assignment. They will simply go on not buying and drift to 
other pursuits less costly and less frustrating. 

The annoying aspect is that the firms concerned have been talking about 
producing transceivers locally for years but you would have to search diligently 
from one end of the continent to the other to find much in the way either of 
hardware or supporters. 

What you will find are amateurs by the score who will say that they cannot 
afford equipment boosted to a totally artificial price level. 

A phrase comes to mind, not particularly genteel but certainly appropriate 
to the firms concerned; “Put up or shut up”! 

Neville Williams 
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LIMITED STOCKS ONLY 


$74.00 


(Hinged perspex caver $10.50 extra) 


INSTROL TURNTABLE 


J.H. TURNTABLE (complete) 


VALUE 


® © 


This outstanding turntable Value consists of:— 


(A) J.H. TURNTABLE 


Belt drive, synchronous motor, unmeasura- 
bly small rumble, wow and flutter of better 
than 0.04%, negligible hum radiation, with 
12” diameter of platter. 


(D) INSTROL 45 STAND 


A high precision universal arm, stylus pres¬ 
sure is adjusted by calibrated counter¬ 
weight. Oil damped cueing lift is fitted. 


(C) A.D.C. 220X 


Magnetic cartridge. Tracking force H to 3 
grams, extremely linear and smooth fre¬ 
quency response. 


(B) LUSTRE ST5 10D ARM 


This aesthetically designed player stand is 
available in either oiled teak or walnut. 


ALL THE ABOVE FOR ONLY $85.00 (Hinged perspex cover, $10.50 extra) 


DUAL TURNTABLE (complete) 


This outstanding turntable value consists of:- 


Automatic turntable. One-piece cast alumin¬ 
ium tone arm, which combines extremely 
low dynamic mass with great torsional rigid¬ 
ity. Continuously variable stylus force 0 to 
5.5 grams. Hydraulic Cue control. Pitch con¬ 
trol, adjustable over one semi-tone. Three 
speeds. 

Magnetic cartridge, manufactured by Audio 
Technica, with frequency response of ± 
2.5dB from 20-20,000 c.p.s. 

This attractive player stand is available in 
either oil teak or walnut. 


ALL THE ABOVE FOR ONLY 


ADDRESS 


(A) DUAL 1210 (4 pole) 

(B) MG6 CARTRIDGE 

(C) INSTROL 35 STAND 


Please send me the following speaker systems and/or 
turntable systems and/or perspex covers. These will be 
sent by road transport or passenger rail, freight payable 
on receipt of goods 


. at $ 

. at $ 

I enclose my money order/cheque for $ 
NAME . 

























INSTROL. SPEAKER 

SYSTEMS 

All the systems below are available in kit form. The cabinet kits come in either unpolished Queensland 
Maple veneer or unpolished teak veneer. All kits are complete, and include speakers, crossover networks 
(where applicable), cabinet kits, grille cloth and innerbond. 


NEW MAGNAVOX 8-30 SYSTEM 




Enclosure kit (1 cu ft) 
Enclosure kit (1.6 cu ft) . 
Built Enclosure (1 cu ft) 
Built Enclosure (1.6 cu ft) 


WHARFEDALE SPEAKER SYSTEM KITS 

The Wharfedale Super Linton, Melton and Dovedale III are now 
available as build-vourself kits, featuring INSTROL quality cabinet 
kits in choice of maple or teak veneer. 

The Super Linton kit employs an 8 * and 3' speaker, frequency 
response 40-17,OOOHz, cabinet 21" x 11V* x 9’a • 15 watts RMS 
The Melton kit employs a 12" bass and a tweeter, cabinet 22V 
x 13" x 10". 25 watts RMS. 

The Dovedale III kit employs a 12" bass. 5" mld-rang* and V 
tweeter. Cabinet 28*- x 15V x 10". 35 watts RMS. 


$49.50 

$90.00 

$128.00 


:-KT high* * ^performance 1 V ‘ ‘ Tfl 

br* P ?5., C?b,r ? t ^V f (1 X e W* It.?. Available fn° % 

maple veneer. 

COMPLETE SYSTEM 

ICit of Parts.$49.00 (1 cu ft), $59.00 (1.6 cu ft) 

Built and Tested .... $61.00 (1 cu ft), $74.00 (1.6 cu ft) 

SEPARATE COMPONENTS 


COMPLETE SYSTEM 

Super Linton kit (Unit 3). 

Melton kit (Unit 4). 

Dovedale III kit (Unit 5). 

SEPARATE COMPONENTS 

Unit 3 end. kit.$16.00 (maple), $19.00 (teak) 

Unit 4 end. kit .$23.00 (maple), $26.00 (teak) 

Unit 5 end. kit.$29.00 (maple). $32.00 (teak) 


. $16.50 (maple), $19.00 (teak 
. ,$28.50 (maple), $31.50 (teak) 
$28.00 (walnut), $32.00 (teak) 
$43.50 (walnut), $48.50 (teak) 


MULLARD MINI SPEAKER SYSTEM 

Employs a Magnavox 6WR and a 3TC tweeter, has no crossover 
network; Is ideal for low wattage. Cabinet is 14V x 8V x 8V 

COMPLETE SYSTEM 

Kit of Parts. $28.00 

Built and Tested. $34.00 

SEPARATE COMPONENTS 

Enclosure Kit.$9.00 (maple), $10.50 (teak) 

Built Enclosure.$14.50 (walnut), $16.50 (teak) 


ECONOMY BASS REFLEX SYSTEM 

a," design, Nov. 1970. consist* of » Rola C8MX speaker In 
cabinet 20" x 11" x 9". Ideal for low wattage. 

COMPLETE SYSTEM 

Kit of Parts (teak or maple). $24.00 

Built and Tested (teak or walnut) . $36.00 

SEPARATE COMPONENTS 

End^ure^kk”. 001 *. •• •• $15.00 (maple), $16.50 (teak) 

Built Enclosure .. .$26^0 (maple), $29.00 (teak) 


PLAYMASTER ONE POINT THREE SYSTEM 

Featured in Electronics Australia, July. 1969, this system employs 
a Rola C8MX speaker with 3DX tweeter. Power handling capacity 
of 10 watts RMS. Cabinet 22" x 13" x 10V. 

COMPLETE SYSTEM 

Kit of Parts. $36.00 

Built and Tested. $49.00 

SEPARATE COMPONENTS 

Enclosure Kit.$19.50 (maple), $21.50 (teak) 

Built Enclosure ..$31.00 (walnut), $34.00 (teak) 




COMPLETE HI-FI CATALOGUE 
& PRICE LIST ONLY 50c 

Contains full specifications, retail pricing and discount pricing on the following 
items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers, 
Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker Systems, Speaker 
Enclosures, Speaker Kits, Tape Decks, Tape Recorders, Record Storage Cabinets 
and Kits, Equipment Cabinets (Built and Kits) for HiFi, Hi-Fi Accessories, Guitar 
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets, 
Technical Books, Instrol Products, etc. 


Please send me your complete Hi-Fi Catalogue and Price 
List. I enclose herewith postage stamps or money order 
to the value of 50c. 

NAME . 

ADDRESS . 

.P.C. 

E 17 
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GOLDRING CONDENSER MICROPHONES 

First release in Australia incorporating Electret Type System — excellent quality for both recording and stage use. 



Model EX 220:— 

Uni-directional (cardlod) 

Frequency response:20cps - 20kcs 
Impedance: 50K or 60012 
Power supply: 1.5V DC Torch Cell. 
(Mounts Inside case.) 

Case: Diecast aluminium 
With fly-off cradle & on-off switch 



Model EX 193: 

Omni-directional 
Frequency response: 20cps~20kcs 
Impedance: 60K or 60012 
Power supply: 1.5V DC Torch Cell. 

(Mounts inside case.) 
Case: Diecast aluminium 
With fly-off cradle & on-off switch 



Stereo Headphones 
4 Gold ring Ms4so-v: 

Professional type with separate volume controls enabling 
sounds to be adjusted to the optimum level. All outside 
noise Is eliminated by thick soft earpads. Adjustable 
padded head band. Frequency range: 20cps-20kcs. 
Matching impedance 4-16 ohms, maximum input 0.5W. 
Cord length 15 feet. Weight 16.7 ozs. 

Gold ring ms45-v: 

Professional type. Due to the employment of volume 
controls Incoming sound waves can be adjusted as required. 
All outside noise is eliminated by thick soft earpads. 
Adjustable padded head band. Frequency range 20cps - 
18kcs. Matching Impedance 4-16 ohms, maximum input 0.5W. 

Cord length 15 feet. Weight 16.7 ozs. 



GE.P562 



Distributed by 

Goldring 
Engineering 
(A’asia) Ply. ltd. 

NSW 26 Ricketty St Mascot 2020 Tel 67 6088 
VIC 162 Pelham St Carlton Tel 347 5177 
QLD 416 Adelaide St Brisbane 4000 Tel 23 247 
WA 32 Northwood St Leederville 6007 Tel 84 988 
SA 207 Flinders St Adelaide 5000 Tel 51 5117 


I Goldring Engineering (A’asia) Pty Ltd 

26 Ricketty Street Mascot NSW 2020 Tel 67 6088 

I Please send me details of 

□ GOLDRING MICROPHONES □ GOLDRING HEADPHONES 


Name... 

Address. 


.Postcode.. 
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out of this world! 


1730-SS 

surround stereo 



The sounds reproduced by AKAFs 1730- 
SS 4-Channel/2-Channel Stereo 
Recorder are just out of this world! 
You enjoy more sound dimension, more 
realism. You’re literally surrounded in 

sound with four speakers.left and 

right in front, and left and right in the 
rear. It’s an entirely new world of 
sound that gives you a real “sense of 
presence”, the feeling of being exactly 
in the middle of a live performance. 


The 1730-SS, equipped with a built-in 
2-channel amplifier and 2 speakers, is 
designed for amazing versatilixy. Not 
only can it be used as a complete 2- 
channel stereo tape recorder, but also as 
an exciting 4-channel stereo tape recorder 
by simply adding an extra pair of AKAI 
speakers to your existing 2-channel stereo 
amplifier/speaker system. Cross over to 
4-channel stereo and enjoy the multi¬ 
dimensional sounds no 2-channel system 


can ever achieve. AKAI’s 1730D-SS 4- 
Channel/2-Channel Stereo Tape Deck 
is also available. It’s perfectly matched 
with AKAFs AA-6100 4-Channel Pre* 
Main Amplifier. 

Audio & Video 

AKAL 

AKAI ELECTRIC CO., LTD. 


Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St.. Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn. VICTORIA Tel: 81-0584/399 Montague Rd.,West End. Brisbane, QUEENSLAND 
- - - “ ‘ -el: 71-116^/579 Murray St., Perth, W.A. Tel: 21-2561 SONNY" COHEN & $0N: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 


Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 

87A Brisbane St., Liuceston, Tasmania Tel: 2-5282 


ELECTRONICS Australia , July, 1971 


7 
















Good news for tape recorder enthusiasts 



what Akai’s 

GX(S)Head 
means 
to you 


150,000 hours of recording/ 
playback service life! 

it means you won’t have to change the 
head of your tape recorder for 150,000 
hours! And when you start calculating 
what 150.000 hours means, you'll be very 
much surprised. If you were to use this 
GX-HEAD for 8 hours every single day 
of the year, it would last you for over 51 
years! If you were able to play your tape 
recorder continuously without stopping 
for a single minute, this AKAI GX- 
HEAD is guaranteed for a service life of 
little over 17 years! That's why you can 
really call this GX-HEAD a “wear free" 
lifetime possession. 



GX-365D .one of our latest 
models with GX- Head. 


GX-HEAD is “Dust Free” 

It means you won't have to clean the 
head of your tape recorder as often as 
conventional heads. The core of the GX- 
HEAD is made of single crystal ferrite, 
and the inner circumference of the head 
shield is mounted and set in glass. Crystal 
ferrite is a magnetic gem, and as such has 
all the resolute, long-enduring qualities 
associated with precious, sparkling gems. 
As a result, the GX-HEAD is “dust free" 
from magnetic tape dust. Thus, sound 
quality is not affected even under ex¬ 
cessively high temperatures and dense 
humidity. Wear and abrasion are almost 
completely eliminated and enhanced tape 
motion stability is produced because of 
the high degree of glass and crystal fer¬ 
rite hardness. 


GX-Head Heads up to present 

GX-HEAD guarantees 
preeminent recording 

It means highest quality recording 
sounds are now available to you. On con¬ 
ventional recording systems, when high 
frequency signals are being recorded on 
tape, the signals are weakened by the 
prevailing influence of the bias current. 
As a result, the frequency response is not 
good and sound is not reproduced in 
all its true dimensions. On the new GX- 
HEAD, AKAI engineers were successful 




in focusing the magnetic bias field so that 
the influence of the bias is drastically 
lessened. And greater frequency response 
was obtained because an ideal gap width 
and gap depth were developed and ultra¬ 
precision processing techniques were 
used in the manufacture of this head. 











i 

t 




wL 


1.000 5 000 70000 K; 


Change in the Characteristics of Fre¬ 
quency Response due to Adhesion of 
Dust (using tape of inferior quality at 
40°C (104 C F), 85% humidity) 


1 



H*adj up to peownt 


r 







GX-Hoad 



Comparison of Degree of Wear 


The sharply contoured shape of the 
GX-HEAD permits low frequency sig¬ 
nals to be recorded smoothly without 
distortion. 20 to 30Hz super low frequen¬ 
cies can be recorded and played back 
with maximum stability. 

AKAl's GX-HEAD is the answer to 
true sound reproduction. Don't settle for 
anything less. 


Audio & Video 

AKAI 

AKAI ELECTRIC CO., LTD. 
Ohta-ku, Tokyo, Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0584/399 Montague Rd., West End, Brisbane, QUEENSLAND 
Tel: 4-0171/8 Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St.. Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 
87A Brisbane St., Lauceston, Tasmania Tel: 2-5282 
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NOW AVAILABLE 


The SL402A and SL403A Integrated 
Circuit Audio Amplifiers are designed 
for use in Professional and Domestic 
applications where a compact, low cost, 
high quality audio amplifier is required. 
The devices are widely used by a 
number of Overseas manufacturers and 
are designed for use by both manufac¬ 
turer and hobbyist alike. 

Each unit incorporates a preamplifier 
and a Class A-B power amplification stage 


capable of delivering up to 2.5 watts 
(SL402A) and up to 3.5 watts (SL403A) 
r.m.s. output power. 

The circuits feature low distortion, high 
input impedance and use a minimum of 
external components. In addition the 
devices incorporate overvoltage protec¬ 
tion, as a function of the design applied 
to the output stage, thus offering sub¬ 
stantial protection against excessive 
supply voltages. 


The Integrated Circuits can be used to 
form the basis of a simple audio ampli¬ 
fier, an amplifier with base and treble 
tone controls or to form a more elaborate 
three channel system in either mono or 
stereo. The devices are available ex 
stock from the Professional Components 
Department of Plessey Ducon Pty. 
Limited or through the normal trade 
channels. Technical literature is avail¬ 
able on request. 






* 

; 


Performance Characteristics 


SL402A SL403A 


Output power r.m.s. 

Input impedance Preamplifier 

Main amplifier 

Distortion Preamplifier 

Main amplifier 

Frequency response Lower 3db point 

Upper 3db point 

Operating voltage 
Minimum operating load 


2 Watt 

20 Mn 
100 MQ 
0 . 1 % 
0.3% 

20 Hz 
30 KHz 
+14 V 
7.5 Q 


3 Watt 

20 MH 
100 M£2 
0 . 1 % 
0.3% 

20 Hz 
30 KHz 
+18 V 
7.5 Q 


PLESSEY 

Oucon 



Melbourne 42 3921 

Brisbane 21 7444 

Adelaide 76 3434 

Perth 21 4821 

Auckland (N Z ) 78 509 


Plessey Ducon Pty Limited 

Box 2 PO Villawood NSW 2163 Telephone 72 0133 



AD1*J 
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Venus/Mercury spacecraft. (Top left.) The Boeing Company, USA, 
has been selected by NASA to design and build a spacecraft for 
launch in 1973 on a mission to Venus and Mercury. The craft, part of 
the Mariner series, will return close-in TV pictures of both planets and 
gather a variety of scientific data about the planets. It will be the first 
US dual-planet mission, and also the nation's first probe to Mercury, 
the innermost planet. This artist's concept shows the spacecraft 
nearing Mercury. 


Deep-water lamp. (Centre.) This low-cost quartz-halogen lamp, for use 
at depths to 10,000ft, does away with traditional bulky protective 
equipment and electrical insulation. A deep immersion version, of 
somewhat heavier construction, can be used to approximately 
24,000ft. The lamps, operating from a 24V supply, are encapsulated 
in an evacuated envelope of boroscilicate glass. (Electronic Control 
and Surveillance Ltd, Belton Lane, Grantham, Lines, England.) 


Electric rail service. (Below left.) An automatic passenger shuttle 
system at Tampa International Airport, Florida, USA, uses eight 
rubber-tyred vehicles that run on concrete surfaces. Installed by 
Westinghouse, the service moves 3,300 passengers every 10 minutes. 
Each car is locked on its own 100ft roadway by guide wheels that 
follow a centre beam. Each is powered by two lOOhp DC electric 
motors and controlled automatically by car-carried and wayside 
controls. 


UV spectrophotometer. (Below right.) Among the winners of the 
1971 British Council of Industrial Design Awards was this Unicam 
SP1800 ultra-violet spectrophotometer. Designed as the first of a 
modular range of instruments and accessories, it offers a variety of 
ways of examining different samples, including liquids, solids and 
gases, and is capable of analysing translucent as well as transparent 
liquids. (Pye Unicam Ltd, York Street, Cambridge, England.) 
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Automated superexpress. The operation of the superexpress 
"Hikari" (top right), which runs between Tokyo and Osaka at a 
maximum speed of about-130 mph, is to be controlled automatically 
by a Hitachi computer system. Called ATOMIC (Automatic Train 
Operation by Minicomputer), the system is fitted into the instrument 
panel of the train (centre). It comprises a HIDIC 100 control 
computer, power source, display panel for the driver, and ancillary 
devices. The system has the following functions: memorise the 
complete schedule/)f the train; memorise the speed limits for specific 
sections; calculate and memorise the required running speed according 
to the schedule and speed limits; confirm the correct departure time 
and give start signal to the main controls; calculate the distance from 
each station passed and the running speed by counting the pulses 
from a transducer fitted to a wheel axle; check the actual running 
speed against the required running speed, and instruct the main 
controls to accelerate or decelerate; control the brakes so that the 
train comes to a stop smoothly at stations; follow signals received 
from a ground control centre. 


Computers in solar study. (Below right.) The CSIRO division of 
radiophysics has installed two computers, supplied by Digital 
Equipment Australia Pty Ltd, at Culgoora and Epping. The computer 
at Culgoora is a PDP-15/10 assigned to collecting data from a 
heliograph. This consists of 96 steerable aerials, each 13m in diameter, 
arranged in a 3km diameter circle. Two observations of the sun are 
made every second during the five hours each day when pictures can 
be received. The computer compresses the information, retaining only 
vital data. The information, stored on magnetic tape, is transported to 
Epping, where further processing is performed on a larger PDP-15/20. 


Mercury detection. (Below left.) The EEL 240 atomic absorption 
spectrophotometer, used with simple apparatus, can quickly detect 
and record the mercury level in contaminated foodstuffs. A sample is 
placed in a test tube with stannous chloride to reduce the mercury to 
its metallic state. A stream of air vaporises the solution, and the 
resultant monatomic mercury vapour is passed into a flameless 
absorption cell in the EEL 240. Absorption occurs, and the result is 
recorded on a potentiometric recorder. The device can detect 
amounts as small as 5ng of mercury. (Evans Electroselenium Ltd, 
Church Lane, Braintree, Essex, England.) 








Probably the most important element in 
the revolution has been the recent 
development of new computer systems 
capable of taking over much of the day-to-day 
supervision of the learning process. These 
“computer assisted instruction” or CAI 
systems do not take the place of the teacher, 
but in effect they enable the teacher to give 
each student the individual attention 
necessary to ensure continuing enthusiasm, 
high motivation and optimum progress. 

With CAI systems, the student learns by 
active participation. The learning process is 
one of two-way “dialogue” between student 
and computer program, by means of a 
teletype or cathode-ray * terminal. The 
program explains concepts, seeks responses, 
checks progress, makes decisions regarding the 
need for revision and progression, and 
generally supervises the student’s learning. It 
even sympathises when the student goofs, and 
congratulates when he excells! 

Thanks to modern time-sharing 
techniques, the computer program can give 
this highly individualised attention to each of 
a whole classroom of children, 
simultaneously. Not only this, but it also has 
enough time left over to produce a report for 
the teacher at the end of each lesson session, 
giving details of student progress, and then a 
master report on the progress of all classes at 
the end of each week or curriculum block. 

A lot of pioneering work in the 
development of CAI systems has been carried 
out by a team of engineers and system 
designers working at the laboratories of the 
Hewlett-Packard company at Cupertino, 
California. The CAI systems developed by this 
team have now been installed in schools, 
colleges and universities throughout the USA, 
and the results being achieved are arousing 
widespread interest among educational 
authorities. 

The interest in CAI systems at H-P grew 
out of the personal interests and commitment 


Learning 



Probably the most important revolution of all is quietly gathering momentum in 
our educational institutions. At all levels from junior primary school right through 
to university, the development of new computer systems is changing the whole 
fabric of the learning process. Each student can now be given the opportunity to 
teach himself, at his own rate, and to discover the greatest secret: That learning can 
be the most exciting of all human activities. 


Despite the ambitions of educational 
theorists, the learning process in our 
educational institutions has traditionally been 
a rather inefficient and tedious business. 
Usually a group of students have been put 
together in a large room, seated at an array of 
uncomfortable desks, and then had 
“knowledge” hurled at them either verbally 
by the teacher or visually by means of the 
blackboard, film strip, movie or television. 
Tests and examinations were then used to 
find out if the required proportion of this 
knowledge has been “absorbed”. 

By its very nature, this aptly-named 
“formal education” procedure has tended to 
obstruct true learning. Because for most of 
the time the teacher had to treat the students 


as a group, the material presented generally 
had to be pitched to suit the mythical 
“average” student. There was little 
opportunity for individual tuition, either to 
allow the bright students to forge ahead, or to 
help the less bright students to keep up. And 
this together with the passive nature of the 
process tended to produce boredom, 
frustration and a widespread lack of 
enthusiasm and motivation. 

It is therefore just as well that this 
traditional approach to education is steadily 
being discarded. A revolution is quietly 
gathering momentum in our educational 
institutions, with new techniques and ideas 
changing the whole fabric of the learning 
process. 


of a few people. In 1967 Bill Ansley, a 
semiconductor device physicist at H-P, was 
asked by a technician named Kemp Miller to 
demonstrate some data-processing equipment 
at the Hoover Boys’ Club in East Palo Alto, 
California. He did so, and was very impressed 
by the boys’ enthusiasm, and the interest 
which the equipment seemed to generate. 

In the early summer of 1968 Kemp called 
Bill and suggested that he might care to assist 
the local Ravenswood City School District 
with a project they had started. The project 


FOOTNOTE: This article is composite in 
origin. The first section, that dealing with the 
nature, development and implications of CAI, 
was written by Jamieson Rowe. The 
remainder, giving details of the 
Hewlett-Packard CAI system, was adapted 
from an article by W. G. Ansley and S. D. 
Edwards in the February 1971 issue of 
“Hewlett-Packard Journal”, Vol 22, No 6, by 
permission. The assistance of Hewlett-Packard 
Australia Pty Ltd in producing this article is 
gratefully acknowledged. 


12 


ELECTRONICS Australia , July , 1971 




1 0 
5 


was an experiment in computer-assisted 
instruction. 

Bill met William Rybensky, the leader of 
the CAI project, and studied and observed the 
progress of the project for several months. By 
then he was hooked. He was convinced that 
CAI was an exciting technique which 
combined the children’s enthusiasm for 
equipment with sound psychological and 
pedagogic principles, and that it offered a real 
solution to some serious educational 
problems. 

Bill enlisted the unofficial support of Jim 
Rudolph and John Lazier at H-P Laboratories. 
Together they developed and built a small, 
special-purpose computer terminal which 
seemed to offer a substantial and badly 
needed cost reduction for CAL 

It was at this time, in December 1968, 
that Bill decided to switch careers. He had 
been a computer user since he had first 
learned FORTRAN at Bell Telephone 
Laboratories in 1960, but hadn’t previously 
considered leaving semiconductor device 
physics for a computer career. Paul Stoft, a 
director of H-P Laboratories, offered Bill a 
chance to continue his investigation in CAI 
full time as a member of his software section. 

During the northern spring of 1969, the 
original idea of a special terminal was shelved, 
and the concept of using standard terminals 
on an essentially standard time-sharing system 
was decided upon. Roy Clay, manager of 
software and H-P’s division in Cupertino, 
California, was interested by the idea. He 
offered Bill a transfer to Cupertino, where the 
project has been carried on ever since June 
1969. Sam Edwards joined the project in 
August 1969, and has done most of the actual 
programming. 

A prototype system was installed at 
Willow School in the Ravenswood City 
School District in November 1969. The first 
production system was delivered in 
September 1970. Since then CAI systems 


using the computer that the biggest problem 
is getting them to leave when the regular 
instructional period is up!” 

According to Russell Jacobs and Norbert 
Konzal, Mathematics and Science Supervisors 
of the Phoenix Union High School System, 
their CAI system is so popular among 
students that it is quite common for whole 
groups to stay back after school to do extra 
work. 

At Gavilan College, chairman of the 
Physical Science Department, Herb Peckham 
says that the college had to permit youngsters 
from the junior school to use the system to 
run programs they’ve written themselves. The 
voluntary sessions have a normal attendance 
of 15 to 20, who usually have to be “run out 
of the room” when their time is up. 

At university level, the experience of the 
University of Virginia is typical. They settled 
on an H-P 2000 series system with 16 
terminals. Over 1,000 students use it for 
problem solving and learning in maths, 
physics, statistics, chemistry and engineering 
design. Reports Dr Avery Catlin, Associate 
Dean of the Engineering School: “Because of 
the computer, engineering seems more 
realistic to incoming students. Students learn 
to be precise and accurate when using it. 
Their thinking processes can’t be lazy. And 
when the students bring their dates over to 
meet the computer after a football game, you 
know you’ve got a good thing”. 

Teachers and administrators are just as 
enthusiastic about the improvements in 
efficiency which come with CAL Teachers 
appreciate the way the learning process itself 
becomes more efficient: The student is 
automatically started at the point he left off 
in the previous session, automatically skipped 
over work when he has obviously mastered 
the concept involved, automatically taken 
back for revision when his performance shows 
this is needed. The result is a learning rate 
higher than ever before, and almost complete 
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have been installed at the Lincoln and 
Franklin schools in Berkeley, California; in 
the Phoenix Union High School System; the 
Minnesota Multidistrict School System; 
Gavilan College in Gilroy, California; 
MacMurray College in Jacksonville, Illinois; 
the University of Virginia; Stockholm 
University, in Sweden; and recently at the 
unique Open University of Gre^t Britain. 

Almost without exception, the response to 
these systems has been extremely enthusiastic 
- both from teachers and educational 
authorities, and also from the most im¬ 
portant people in the learning situations: the 
students. In fact the response of students to 
CAI learning is in dramatic contrast to that 
typical of the traditional learning situation. 

The student enthusiasm for CAI is 
consistent right from junior primary school 
up to university. Bill Rybensky, who as 
director of CAI for the Ravenswood City 
School District now has some five years 
experience at the junior primary level, leaves 
no doubt as to the impact among six to 
12-year-olds: 

“The students are so enthusiastic about 
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Introducing the little counter that can. 


It can become four different 
systems. 

It can go anywhere you do. 

It can protect you against 
obsolescence. 

It can make buying and 
maintaining a counter less 
expensive than ever before. 

Meet the Hewlett-Packard 5300, 
the snap-together counter that’s 
not much bigger than the palm 
of your hand. It has six digit 
accuracy, solid state display and 
autoranging. It’ll make period, 
frequency, time interval and 
ratio measurements, operate on 
its optional snap-on battery pack 
and drive a printer. Rugged 
dust-proof aluminium case 
resists almost any bumps it 
might get in the field. 

Start with the basic mainframe 


Then snap on any of the 
following modules (more on the 
way) to make just the counter 
you need, and avoid 
obsolescence, too: 

10 MHz frequency module. 
Model 5301 A. 

50 MHz all-purpose module 
includes period, time interval. 
Model 5302A. 

500 MHz module with both 
50Q and 1 MO inputs. Model 
5303A. 

100 ns time interval module 
with: unique “time holdoff” 
feature, dc coupling, slope and 
trigger level controls, and period 
and frequency measurements to 
10 MHz. Model 5304A. All the 
functions you’d pay at least 
$1800 for in a universal counter. 
Battery pack. Works with any of 


the above for up to 8 hours of 
cord-free operation. Model 
5310A. 

The 5300 is one system you have 
to use to appreciate. If you've 
ever needed to accurately 
measure frequency or time 
interval, you owe it to yourself 
to call your nearby HP field 
engineer for further information. 
Or write Hewlett-Packard 
Australia Pty. Ltd., 22-26 Weir 
Street, Glen Iris, Vic. 3146. 
Telephone: 20 1371. 

Branches in Adelaide , Brisbane, Canberra, 

Perth, Sydney. Also Auckland, Wellington ( N.Z .). 


HEWLETT 


I 


PACKARD 

02 100 
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The appeal of computers and CAI techniques extends from junior elementary 
school right up to college level. Above shows a small time-shared system at a 
college, while below is a small high school system. 


absence of “discipline problems”. 

Administrators are happy because with 
CAI, teachers now get more done in a school 
term. Class progress reports are produced 
automatically by the system, and school filing 
systems can usually be handled by the 
computer as well. And with the newer 
time-sharing systems, system cost per hour is 
down to $1.50 for a large multi-school 
system. 

The following details of the H-P/CAI 
mathematics drill and practice program give a 
good insight into the present capabilities and 
future potential of CAI. They also testify to 
the pioneering contributions of the 
Hewlett-Packard research team to the present 
state of the CAI art. The program was the 
first CAI software package developed at H-P, 
and has now been well tried and proven. 

Although primarily designed for the H-P 
type 2000B general purpose BASIC-language 
time-shared computer system, the program 
can be used with many other time-shared 
systems. The mathematical concepts covered 
are those normally encountered in primary 
grades one through six. “Drill and practice” 
means that at present the basic concepts are 
presented by the teacher in the classroom, 
while the CAI system gives the pupils practice 
in using the concepts. 

The drill and practice program is written 
in BASIC and runs like any other program on 
the time-shared system. As it happens, the 
idea of a CAI program written in a high-level 
language and running on a general-purpose 
system is very unusual; before the H-P system 
came along, the trend was toward special 
hardware and software. In fact, H-P\s use of 
standard teleprinters as terminals was also 
quite unusual at the time the system was 
introduced. 

The advantages of standard 
general-purpose hardware and software arc 
many. To name a few, reliability is generally 
much better, spare parts are readily available, 
and the system can be used for purposes other 
than CAI. Reliability is,.of course, a concern 
of major importance to the school. The 
system simply must work and keep working 
with minimal maintenance. 

The H-P/CAI mathematics curriculum is 
based on that originally developed by Dr 
Patrick Suppes and his associates at the 
Institute for Mathematical Studies in the 
Social Sciences at Stanford University. There 
exists a great deal of field test data which 
clearly demonstrates that children receiving 
five to 10 minutes a day of CAI drill based on 
the Stanford curriculum show substantially 
better scores on standardised maths tests than 
control groups not receiving the 
computer-assisted instruction. 


Although based on this well-validated 
curriculum, the H-P curriculum has some 
extensions and is implemented quite 
differently. Students’ placement in the 
curriculum and their progression through it 
have been made more flexible and 
individualised. Reports for teachers’ use have 
been simplified. Problems are generated by 
the program, rather than stored as they are in 
other systems; this technique reduces the 
amount of data storage required to 
one-fiftieth of what it originally was and 
makes it possible to implement the Stanford 
curriculum on a small low-cost computer 
system that smaller school districts can 
afford. 

The curriculum structure is organised as 
follows. Each year is divided into 24 blocks of 
material. Each block is one or a few specific 
types of math problems. Any student may 
initially be placed in any block chosen by the 
teacher. Thereafter the student progresses 
sequentially from block to block. 

Each block consists of a pre-test, five main 
lessons, and a post-test. Each main lesson is 


available at five levels of difficulty. The 
student first receives the pre-test. This has 
problems from all of the five levels of 
difficulty available in the main lessons. 
Depending on his score on the pre-test, the 
student takes one of six possible paths. 

If he gets 100 per cent on the pre-test, he 
has demonstrated competence in the material 
contained in this block and he skips to the 
pre-test in the next block. This avoids 
unnecessary drill. If he gets a score of less 
than 100 per cent, the student takes main 
lesson 1 at an appropriate difficulty level, 
depending on his pre-test score. When he 
completes main lesson 1, his score on it 
determines whether his next main lesson will 
be at the same difficulty level, or one level 
higher, or one level lower. This branching 
continues after main lessons 1 through 4. 

After main lesson 5, all students are given 
a post-test very similar to the pre-test. The 
pre-test and post-test combination provides a 
check of whether the students are showing 
improvement. The post-test scores for each 
student are also used to determine that 
student’s review lessons. 

What about students at level 1 (the easiest) 
and level 5 (the hardest)? How can they be 
moved down or up, as appropriate? In the 
first case, the teacher is notified on her daily 
report of any student who is performing 
poorly at level 1, so she may take remedial 
action. In the second situation, the student 
who achieves 85 per cent or higher at level 5 
is branched immediately to the post-test, 
skipping any further main lessons in that 
block. All main lessons contain essentially the 
same material, so if a student masters one 
main lesson at the highest level of difficulty 
he has mastered that concept block. 

Review lessons with essentially the same 
features are automatically intermixed with 
main lessons when they are needed by a 
student. The CAI system examines each 
student’s post-test scores for blocks already 
completed, and schedules reviews. Blocks 
having the lowest post-test scores are reviewed 
first. Blocks with post-test scores over 85 per 
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Registered Trade Mark 


final touch to perfection... 



QUAD AM3 TUNER 

A new criterion of excellence in AM Broadcast reception has arrived! 
The Quad AM3. It is a self-powered unit, primarily intended for use with 
the Quad 33/303 Amplifier, but may be used with other amplifiers. The 
AM3 Tuner is styled to match the Quad 33/303 units, incorporating 3 
wave length coverage, wide/narrow/selectivity switch, luminous ribbon 
tuning indicator and adjacent channel whistle filter. 

Tuning range: Medium Wave: 510-1620kHz (588-185 m). Short Wave 1: 2.2 
- 6.6Mhz (136-45 m). Short Wave 2: 5. — 18.5MHz (52 — 16.2 m). Output 
Level: lOOmV (Nominal for 30% modulation). Filter Rejection frequency; 
10kHz. Dimensions: Width, IOVa". Height, 3 5 /8". Depth, 8". 



Sole Australian Agent: 

BRITISH MERCHANDISING PTY. LTD. 

49-51 York Street, SYDNEY. Telephone 29 1571 


cent arc not reviewed. Skipping ol material is 
not allowed in review lessons. 

After completing a group of review lessons 
the student is again given a post-test, and the 
new post-test score replaces the former 
post-test score for that block in that student’s 
file. Checks are built in to prevent repetitive 
review in any one block and to omit reviews 
on blocks where post-test scores are 85 per 
cent or higher. 

The student immediately learns whether 
his answer is right or wrong. If wrong, he is 
given another chance to determine the correct 
answer, but for internal scoring purposes only 
initially correct answers are considered right. 
He is told the correct answer after a second 
mistake on any problem and is asked to enter 
that correct answer for reinforcement. 

Each student works independently, and all 
the student’s work takes place privately 
without risking the ridicule of classmates or 
the possible displeasure of the teacher. Also, 
the student is assured of having successful 
experiences because the difficulty- level of his 
problems is adjusted automatically. These 
qualities are especially important for students 
who have had past histories of failures in 
school. 

Three reports inform the teacher of 
student progress and assist her in her 
classroom work. 

The daily report gives the teacher a 
concise list of only the unusual cases in her 
class, and presents this in sentence form 
rather than cryptic tables. This alerts the 
teacher that certain students will be meeting a 
particular concept for the first time in the 
course and may require some assistance if it 
has not already been discussed in class. Thus 
the reports help the teacher deal in the class 
room with the spreads in achievement levels 
which the CAI system is treating in drill and 
practice. 

The second teacher report is a class report 
which is typically furnished weekly to 
teachers. This shows the positions and rates of 
progress for all students in the class. 

An individual pupil report is also available 
at the teacher’s request. This gives the 
post-test scores and other data on all blocks 
completed by that student. 

Another report, the curriculum report, 
gives the number of students in the school 
who have completed each block to date, along 
with the means and standard deviations of the 
pre-test scores and post-test scores, and the 
pre-to-post-test differences. This information 
is necessary for continuing improvement of 
the curriculum. 

Considerable effort went into making 
these reports concise, readable, and available 
on-line, at any terminal, whenever and 
wherever requested. By contrast, previous 
systems’ reports to school personnel were 
voluminous tables with cryptic headings. For 
efficiency, because of their number and size, 
they were produced on a line printer at a 
central location and distributed to the 
teachers and staff, who usually glanced at 
them with dismay and then quickly deposited 
them in the circular file. On the other hand, 
the H-P system reports have proved to be well 
suited to the schools’ interests and needs, and 
have played an important role in the 
acceptance and use of the system. 

The basic H-P/CAI hardware consists of 
the H-P 2000B Time-Shared Computer 
System, along with a maximum of 32 
teleprinters, which are the student terminals. 
The central processor consists of standard H-P 
hardware which has proven its reliability. It is 
essentially a general purpose system rather 
than a system dedicated to CAI. 

The capacity of the system fits the needs 
of most schools quite well. Class scheduling 
considerations indicate that about 16 or 
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daily report 


HILLSDALE SCHOOL 


SEPTEMBER 24, 1970 


SEPTEMBER 16, 1970 


MISS JORDAN FOURTH GRADE 

JOHN ADAMS IS BELOW 60% AT LEVEL ONE IN BLOCK 3, YEAR 6. 

TRACY GEM HAS SKIPPED 2 CONSECUTIVE BLOCKS 
TO BLOCK 16, YEAR 5. 

GEORGE MORGAN WAS ABSENT TODAY. 

SALLY 0 'TOOL SIGNED IN THREE TIMES TODAY. 

MARY YANCY WILL MEET A NEW CONCEPT IN BLOCK 16, YEAR 3. 

The daily report provided by the CAI system for the 
teacher gives details of student progress. 


WHAT IS YOUR ID NUMBER AND FIRST NAME? 1100 TRACY 
IS YOUR LAST NAME GEM? YES 

HELLO TRACY. WF HOPE YOU ENJOY TODAY'S PROBLEMS. 

R 3012 

>********** HERE WE GO!!!!! ************* 

,7 - 0 = 17 

10 ♦ _ 1 _ * 11 
7 ♦ 3 * 10 


11-93 3 

WRONG, TR?"“*GAIN 

11 - 9 3 

15 •*• 2 = 17 

2 ♦ 8 = _9_ 

WRONG, TRY AGAIN 

2 ♦ 8 * 10 

16 - 8 = J3_ 

LESSON OVER. YOU ANSWERED 5 OUT OF 7 QUESTIONS CORRECTLY. 
GOODBYE, TRACY. PLEASE TEAR OFF ON THE DOTTED LINE: 


about 32 terminals should be available, to 
allow handling a half class or a full class at 
one time. The average elementary school with 
an enrolment of 400 to 500 can get along 
with 16 terminals for one CAI curriculum. 
Larger schools would require 32 terminals. 
The usual rule of thumb is 30 to 40 students 
per day per terminal. 

In a typical installation, the central 
processor and 32 terminals might be located 
in one school, or the processor and 16 
terminals might be in one school and the 
o.ther 16 terminals in a nearby school. This 
means communication costs are either zero or 
fairly low. 

The student terminals are Model 33 ASR 
Teletypes. The keyboards are standard with 
the sole exception that the ampersand (&) has 
been replaced by an underline. This 
modification is accomplished by changing the 
small print wheel on the Teletype, a 
three-minute job. 

All the CAI programs developed by H-P 
are written in BASIC. BASIC has many 
operational advantages over either assembly 
language or special purpose “author 
languages’'. Among these advantages are: 

• ease of programming. Program 

development is expedited because of the 
interactive nature of time-shared BASIC 

• improved reliability because of extensive 
debugging in previous applications 

• the possibility of using the system for 
other things, such as solving problems or 
teaching students to program in BASIC. 

• BASIC is a general-purpose language and it 


A sample HP/CAI 
lesson dealing with 
horizontal addition 
and subtraction. 
The student res¬ 
ponses are under¬ 
lined. 


runs on any general-purpose system. 

In the H-P/CAI system the Stanford 
curriculum is implemented quite differently 
from the original. In the original Stanford 
version the computer system stored every 
problem and its answer. This was an aid in 
gathering research data, but it took an 
enormous amount of storage. 

In the H-P system problems and answers 
are generated as needed, subject to the 
constraints specified for each lesson in the 
Stanford curriculum. As a result, the storage 
needed for the maths program has been 
reduced by a factor of 50, making it feasible 
to run the program on a small, low-cost 
system. 

What generation means can best be 
explained by an example. Suppose the lesson 
deals with horizontal addition problems with 


sums between 10 and 14. Instead of storing a 
large number of problems such as 5 + 5 = 10, 
5 + 9 = 14, 8 + 3 = 11, and so on, the H-P 
system inserts random integers for A and C 
into the equation 

A + B = C 

subject to the constraint that C must be 
between 10 and 14. The system then 
computes B and presents the problem to the 
student as 

A+ B = - 

The BASIC programming required to do 
this is as follows: 

C = INT(5 * RND(X)) + 10 

A = INT((C + 1) * RND(X)) 

B = C - A. 

The first statement generates a number C 
between 10 and 14. RND(X) gives a random 
number between 0 and 0.999999, and the 
expression INTO takes the integer part of the 
quantity within the parentheses. The second 
statement generates a new integer A between 
Zero and the sum C. The third statement 
simply subtracts A from C. 

Although in this example the algorithm 
for generating the required problem is 
relatively simple, the algorithms for most 
lessons are considerably more complex. Many 
more requirements must be satisfied, such as 
limits on values of addends, carrying or 
borrowing in specific columns, and avoiding 
ambiguous problems in units of time (eg, - 
DAYS = 1 MONTH). Considerable doubt was 
expressed by several people in the CAI field as 
to whether it was possible to write suitable 
algorithms for some types of problems, but 
the H-P/CAI maths package has settled that 
question. 

Generation rather than storage of 
problems provides other advantages, too. The 
lesson specifications are stored compactly in 
files, so it’s easy to revise and update the 
curriculum by simply updating those brief 
specifications. There is no need for manually 
revising and editing a data base of 4.5 million 
characters. Generation also means that the 
lessons are essentially cheatproof, because no 
two students get exactly the same lesson. ® 



Young students seem to 
take to CAI with great 
enthusiasm. Motivation 
to learn is stimulated 
and there are very few 
discipline problems. 
The only problem is to 
drag the students away 
from the teletypes at 
the end of a class. 
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MARTEX- the 


all-electronic exchange 


A completely solid state digital switching system for auto¬ 
matic telephone exchanges has been developed in the UK by 
The Marconi Company. A prototype system has been used for 
some time, carrying regular internal traffic, at the company’s 
Communications Systems establishment near Chelmsford. 
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Pulse Code Modulation (PCM), a particular 
form of digital speech transmission, is now 
being installed in increasing quantities by 
postal authorities, to increase the capacity of 
existing telephone lines. Speech in each 
telephone channel is converted into a stream 
of digital pulses which can be reconstituted 
into normal speech with rather less loss of 
quality and fidelity than would be 
experienced by a conventional telephone 
transmission line. 

The great advantage of the digital network 
of transmission is that the spaces between 
consecutive pulse groups from a single voice 
input are arranged to be sufficiently large for 
a number of other pulse streams, from other 
telephone circuits, to be fitted into these 
spaces. If this is done in an ordered fashion, 
then a number of separate telephone inputs 
can be fed simultaneously along the same 
transmission line, and separated at the far end 
into the original voice signals. 

This method of combining channels is 
known as time division multiplexing, (TDM). 
It has the advantage that signals fed into a 
digital switch in this form make better use of 
the digital switching equipment. 

The system developed by The Marconi 
Company, called Martex, appears to offer a 
still further advantage in the use of PCM, by 
providing solid state digital switching under 
the control of a computer, relying on stored 
program techniques. Moving parts are 
completely eliminated, and this is expected to 
make a major contribution to reliability in 
telephone exchange equipment, cut subscriber 
waiting time, and reduce the incidence of 
failed connections. It will also reduce noise, a 
considerable proportion of which is 
contributed by mechanical switch 
connections. 

At the start of any call, the first event in 
the complete sequence will be the lifting of 
the receiver, which Will initiate a demand for 
a signal path into the exchange system. This 
will be established through a local 
concentrator system, which will allocate a 
particular time slot in one of the digital input 
circuits of the MARTEX exchange. In the 
exchange system a register will be connected to 
the appropriate line, through the digital 
switch returning “Dial tone” to the calling 
subscriber. The subscriber will then dial the 
required number in the normal way. 

When the register has accepted the 
complete information, the control computer 
processor in the exchange will examine the 
contents of this register. Using information 
from a magnetic drum store, it will generate 
control signals to produce the appropriate 
switching Functions in the exchange, together 
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with additional switching instruction codes 
for onward transmission to a subsequent 
exchange, depending on the routing of the 
call. These latter will be assembled in the 
memory of the “sender”, and transmitted 
through the system when the switching 
operation is complete. 

On arrival in the MARTEX system, each 
speech channel will have been converted into 
digital form by its relevant PCM terminal, 
allocated on a demand basis in a local 
exchange system, which may itself be part of 
the MARTEX network. The digital signals are 
multiplexed into groups of 30 speech 
channels to form a single time division 
multiplex signal. Two additional channels (or 
time slots) provide control and supervisory 
information. This format uses a total of 32 
time slots in each signal “frame”, with a 
frame repetition rate of 8KHz. Each slot 
contains 8 digital bits which define the 
polarity and amplitude of the speech sample 
being transmitted. Each incoming speech 
channel is thus sampled at a rate of 8 
thousand times per second. This format 
follows the CEPT system which has been 
proposed as a European transmission standard 
with broad agreement already reached. 

The groups of channels enter the exchange 
switching system over digital transmission 
paths linked directly with the digital switch 
and its associated control system. 

Concentrators will be employed which will 
enable large numbers of subscribers 
economically to be connected to a central 
digital exchange. The concentrators will 
replace small local exchanges, and will 
normally be connected to the main exchange 
through three digital links, providing for up to 
90 subscribers to be connected 
simultaneously to the main exchange. With 
normal circuit usage, this would cater for 
1,000 subscribers per concentrator. 
Twenty-five or more concentrators may be 
connected to to the MARTEX switch to deal 
with up to 25,000 subscribers. 

Each digital input circuit consists of 30 
input speech channels and two supervisory 
and control signal circuits. This produces a 
stream of digital pulses in which every 32nd 
group of pulses, or time slots, relates to a 
particular speech channel. 

Switching will require connection of input 
and output circuits in either the same time 
slot or in a different time slot. In the first case 
connection is by a relatively straightforward 
switching action, but in the second, time 
delays have to be introduced into both 
directions of transmission to match up the 
input and output circuits. This process is in 


ototype MARTEX system at Writtle . 

addition to the normal switching process, and 
is also carried out under the direction of the 
central computer. 

In both cases, any incoming signal on a 
given digital input circuit will need to be 
connected to a digital output. This part of 
the switching is carried out by providing 
physical connections between the appropriate 
wires on a matrix of crossed wires. The 
connection is made through solid-state digital 
switches which are pulsed at the 8KHz 
repetition frequency of the appropriate pulse 
group in one of the 32 time slots in each 
multiplexed input. 

However, in general, a second type of 
switching, incorporating a time delay, will 
have to be introduced to each switched 
circuit, in order that it will match up with the 
appropriate time slot in the output circuit. 

If, for example, in order to establish a 
particular connection, it is necessary to 
connect the 3rd time slot in one multiplexed 
input signal to the 12th time slot of another 
multiplexed output channel (ie 9 time slots 
later), it is necessary to delay the input signals 
by the equivalent of 9 time slots in the 
forward direction of 35.2 usees, and 23 time 
slots or 89.9jusecs in the reverse direction. 
This is achieved by the use of “junction” 
units, which use shift registers, controlled by 
the central control computer, to provide the 
appropriate time delay. 

The stored program control unit contains 
a number of processors in a fully triplicated 
system. Fixed program, read-only stores 
provide the basic programming for the 
computer control system, while drum stores 
are used for channel routing instructions and 
other semi-permanent control data. Magnetic 
tape units are used to record call charge data 
and accounting information, to eliminate the 
need for manual reading of individual 
subscriber meters. 

All critical parts of the system are fully 
triplicated, with a constant comparison of the * 
data passing any point in the system. A 
majority voting technique is employed to 
ensure that a fault in one of the three systems 
will not introduce errors. In the event of two 
failures at parallel points in the system, the 
third channel can be switched to provide a 
continuous service. All three systems work in 
exact synchronism under the control of the 
exchange clock, to ensure that comparable 
data arrives at the voting point 
simultaneously. This system is designed to 
avoid a complete exchange failure from any 
cause, including power supply failure, 
occurring more than once in 50 years. ® 
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CHECK ENCEL FOR THE BEST DEAL 
ON TOP-QUALITY AUDIO EQUIPMENT! 


Only Encel, Australia’s biggest stereo and HI. 
FI specialists can bring you world famous 
equipment and offer you the best deal! Check 
this selection now. All Items are guaranteed 
and you can order by mall anywhere In Aus¬ 
tralia. Encel will ensure that goods are 
carefully packed and Insured In transit. All 
prices quoted Include sales tax. Write for re¬ 
views on Items marked*. 
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GRACE F-8C MAGNETIC 
CARTRIDGES — Only $49.50 

This top-ranked cartridge, with replaceable el¬ 
liptical diamond stylus, has vlrtualfy flat res¬ 
ponse and Is Ideally suited for laboratory 
testing of audio equipment. The unit maintains 
excellent separation well above 10kHz and 
tracks at minimal stylus pressure of 0.S to 
I.Sgms. Frequency range 15-25kHz ( + 2.5dB- 
IdB) with cross-talk better than —30dB 
( 1 kHz). 


FAMOUS LUX SQ507 AMPLIFIERS 
— Only $350.00 

One of the top solid state amplifiers In the 
renowned Lux range. Powerful RMS rating of 
. 1 20W total (8 ohms) 60/60W per channel 
from Improved circuit design. Frequency res¬ 
ponse, 20-50,000Hz, less than —IdB. Total 
harmonic distortion less than 0.08% (SOW. 
8 *im 1 kHz). Australian HI-FI magazine review 
states "We recommend this as the amplifier 
for the person who wants superlative perfor¬ 
mance with flexibility and power. The Lux 
SQ507 amplifier Is best described as elec- 
tronlcally superb! Hear the SQ507 soon at 
Encel, the best equipped centres for audio 
comparison! 


RENOWNED ROTEL RA310 
AMPLIFIERS — ONLY $129.50 

This high-quality unit offers 20W RMS per 
channel, with harmonic distortion of less than 
0.2%, at rated output. Comprehensive controls 
ind connection facilities all housed In hand¬ 
some wooden cabinet. An outstanding amplifier 
that measures better than Its quoted speci¬ 
fications on test. Great value at the low Encel 
prke! 

MICRO 3100/e MAGNETIC 
CARTRIDGES — Only $26.50* 

Top-quality magnetic unit approved for use In 
broadcasting stations throughout Australia In 
systems that meet Australian Broadcasting 
Control Board standards. Fitted with elliptical 
diamond stylus which can be quickly and easily 
replaced without the use of tools. 

CONNOISSEUR BDI TURNTABLES 

Ready to play, only $39.50* 

Easy-rto-assemble ktts, only $34,50* 

A first-class, "NO-compromlse" turntable 
Special, precision-ground rubber belt drive 
from synchronous motor, fitted to baseplate 
which permits simple mounting of any type of 
tonearm. An excellent unit offering silence with 
economy. 


Write now for full technical specifications of 
this top-quality cartridge. 

LUSTRE ST51D TONEARMS 
—Only $24.50* 

Hlgh*precislon, universal arm, with oil-damped 
cueing lift. Lightweight removable headsheit 
accepts all standard i 2 ln mounting cartridges. 
Effortless and stable tracking, with simply 
adjustable stylus pressure. Complete with 
mounting Instructions and tool-kit. Suits most 
turntables. 

STAX SR-3 STEREO HEADPHONES 
& SRD-5 ADAPTOR 
—Only $76.50* 

World’s finest electrostatic headset with far 
better sound quality than ultimate speakers! 
Frequency range 30-25,000Hz and maximum 
sound level of 1l5dB. Adaptor suits any am¬ 
plifier of more than 5W outputs at 4-16 ohms. 
Authoritative HI-FI News magazine review 
states — "response Is very smooth, with no 
obtrusive peaks or colouration ... a sense of 
real ness about the sound , . . comfortable to 
wear for extended periods. They are by no 
means expensive and are probably better than 
any other headphones at present available, cer¬ 
tainly better than any we have tried." Hear 
Stax quality for yourseff, today at the Encel 
Sound Lounges! 

GRACE G840 TONEARMS 
—Only $49.50 

There is no better arm than the renowned 
Grace G840. Its ultra-lightweight headshell 
accepts all standard mounting i 2 ln cartridges. 
The specially shaped arm is tapered for tor¬ 
sional and resonant stability and fully compen¬ 
sated for side thrust. It moves with minimum 
friction on high-precisIon glmbal mounting and 
Is fitted with oil-damped lift and lower control. 
Calibrated rotary counterweight for perfect 
adjustment of stylus pressure. Unbeatable value 
In top-grade hi-fi equipment! Write for full 
technical details now! 

INTERDYN X50 AMPLIFIER 
—Only $89.50 

Designed and built in Australia to the Muhard 
circuit, this 10 + 10 watt RMS at 0.4% 
T.H.D. unit sets new high standards in sound 
quality at a brand new low price! Greatest 
value for your HI-FI dollars yet! Hear It to¬ 
day at Encel! 



CELESTION DITTON 120 SPEAKERS 
—Only $89.50* 

The newest in the famous Celestlon line of 
speakers for the perfectionist In sound. The 
English Tape Recording magazine says ... 
"Measuring only 17 x 7>4 x 8*4 Inches Celee- 
tion 120 Is truly of bookshelf dimensions. 
They offer extremely good value for money 
and are Ideally suited for those situations 
where cost and space have to be related to 
audio quality, it Is possible to pay twice the 
price of the 120 only to find that the sound 
Is In many ways inferior." 

OUTSTANDING ROTEL RA610 
AMPLIFIERS—Only $199.00* 

The new RA610 offers 32W RMS per channel, 
with harmonic distortion of less than 0.1 % 
at 25W. The Electronics Australia review (Jan 
71) says: "On test this amplifier performed Im¬ 
peccably . . . frequency response was ex¬ 
ceptional with —3dB points at 6 Hz and 
200Hz. Square wave response was excellent 
and stability with capacltatlve loads was also 
good." Handsome wooden cabinet, slide tone 
controls and extensive connection facilities on 
rear panel. 

STOP PRESS! — Coming 

Cassette recorders with Dolby sysfcemi 
Write or call now for full detallsl 

REMEMBER! 

ENCEL ALWAYS 
HAS AUSTRALIA'S BIGGEST 
STOCKS OF THE WORLD'S 
BEST IN HI-FI! 

Encel’s big stores in Sydney and Melbourne 
have the widest choice of the best In stereo 
and audio equipment from the world's top 
makers. Your purchases are backed by the best 
after-sales service In the business to ensure 
your complete satisfaction! 

AMPLIFIERS 

Lux, Rotel, Cambridge. Interdyn, Sansul, Ken¬ 
wood, Sony, Akal, Planet, Philips. 

CARTRIDGES 

Micro, Grace. Connoisseur, A.D.C., Shure, 
Ortofon. 

TURNTABLES 

Micro, Connoisseur. Less, P.E., J.H., Dual, 
B.S.R., Goldring. 

SPEAKERS 

Interdyn, Celestlon, S.E.A.S., Sonics, Janszen, 
Compax, Radford, K.E.F., Sansul, Akal. 
Wharfedale. 

TONEARMS 

Grace, Mkro, Connoisseur, Lustre, 

TAPE RECORDERS 

Marlux. Philips, Sony, Tandberg, Sanyo, Tosh. 
Iba, Akal, National, Sharp. 

HEADPHONES 

Stax, Rotel. P.M.L., Sansul, Toshiba, Senhelser. 
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■ AUSTRALIA'S GREATEST HI-FI CENTRES 

MELBOURNE: 431 BRIDGE ROAD, RICHMOND, 
VICTORIA. 3121. TEL: 42 3762. 

SYDNEY: 257 CLARENCE STREET, SYDNEY, 
N.S.W. 2000. TEL: 29 4563, 29 4564. 

■TRADE-INS ACCEPTED BTERMS AVAILABLE 

■ MAIL ORDERS THROUGHOUT AUSTRALIA 
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The Prke of Silente: 


The University of Southampton, in England, has built a suite of acoustic laboratories 
at a cost of rather more than half a million dollars. Called the Rayleigh Building, it 
includes anechoic chambers, reverberation rooms and working laboratories. 


The need for a free-field, or anechoic, 
room stems from several requirements. The 
two most basic properties of such a room are 
a freedom from reflections from its inner 
surface and a very low level of interfering 
sound entering from outside. 

There is a need for these rooms in 
audiology, in order both that masking of 
sound-levels near the threshold of hearing 
does not occur and that the subjective 
response to sound stimuli will not depend on 
properties of the room, in so far as reflections 
from the walls, are concerned. Anechoic 
rooms are also necessary when making 
detailed examinations of the frequency 
response of microphones and loudspeakers, 
and when determining the sound radiation 
patterns from electro-acoustic transducers and 
from machinery. 

The extensive facilities of the Rayleigh 
Building include a large anechoic chamber 
with two accompanying reverberation 
chambers; two small anechoic rooms; two 
large working laboratories; general purpose 
rooms and stores. 

DIMENSIONS: The large anechoic 

chamber provides for measuring distances up 
to 10M in order that reasonably far-field 
radiation patterns from large sound sources 
can be determined, such as these from 
loudspeaker columns and internal combustion 
engines up to 300 brake horse-power. The 
lower limiting frequency - the lowest 
frequency for which the normal-incidence 
amplitude reflection co-efficient is less than 
10 per cent was chosen to be 70Hz. This 
frequency depends both on the ratio between 
room dimensions and wavelength and on the 


properties of the material covering the walls. 
It involves the theory of sound transmission 
along heavily damped ducts parallel to the 
duct surfaces. 

For a lower limiting frequency of 70Hz it 
is necessary for the width of the duct to be 
greater than approximately 4.5M. Bearing in 
mind all the considerations, especially cost, 
the dimensions of the free space of the 
chamber were chosen as 7.33M x 7.33M x 
5.50M. 

WALL COVERING: Until the 1960s, 
most free-field rooms were lined with 
glass-fibre wedges of an appropriate size. This 
material tends to shed particles, a problem 
not posed by two other suitable materials - 
mineral wool and polyurethane foam. 

The Technical University of Denmark 
(DTH, Lyngby) has two rooms in which Sillan 
mineral wool wedges are used; these appear to 
perform excellently. Sillan, however, is brittle 
and must be handled with care. 

In the UK, polyurethane foam has been 
used with excellent effect in free-field rooms 
at Queen Mary College, University of London 
(b); in British Broadcasting Corporation 
installations;, and in the Department of the 
Environment’s Building Research Station. 
Although not easily damaged, polyurethane 
wedges sag and may need support at the tip 
for optimum performance if the length 
exceeds 60cm. In one case it has been found 
that use of a free metal bar inside the base of 
the wedge improves performance by reducing 
the lower limiting frequency. This arises 
because in polyurethane foam a major 
contribution is made by structural losses of 
the material, whereas in fibrous absorbents 


the principal loss mechanism is viscous 
damping. 

Cost is also a consideration. The 1.45M 
wedges installed by the BBC, including the 
mounting grid and supporting rods, were 
$2.45 each. The cost of equivalent Sillan 
wedges is about $8.70 each, while those made 
of glass-fibre have a cost somewhere in 
between, dependent on density. 

The length of wedge is a major factor in 
the reflection co-efficient at low frequencies, 
the length being roughly proportional to the 
inverse of the cut-off frequency. Professor 
Ingerslev (a) found that the best overall 
performance was obtained when the wedge 
had an angle of 11-14 degrees, irrespective of 
wedge material, and a ratio of wedge length to 
base length of between 3:1 and 5:1. 

At the University of Southampton, 8,018 
polyurethane polyester wedges were used, of 
length 910mm, base 200mm cube, and 


* J. B. Large, BSc, MS is Director and 
Professor of Applied Acoustics, at the 
University of Southampton. P. J. 
Dickinson AlnstP, BSc, PhD is Senior 
Fellow in Operational Acoustics, Institute 
of Sound and Vibration Research, 
University of Southampton. The article as 
reproduced here has been abridged 
somewhat to assist the non-specialist 
reader. Copies of the original manuscript 
are obtainable on application to The 
British Information Service, Goldfields 
House, 1 Alfred St, Sydney Cove. 
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volume 0.025 cubic metre. They were fixed 
with adhesive to the wall surfaces, and 
produce a free-field condition down to 70Hz. 
The corners of the room, which could not be 
covered by wedges, were filled with slabs of 
polyurethane foam. 

CHAMBER STRUCTURE: Sound 
transmission into anechoic chambers from 
outside can be a major problem. The usual 
answer is to mount the room, built in the 
form of a self-contained box, on rubber 
'isolating blocks. These are used at both Queen 
Mary College and the University of Denmark, 
the resonant frequency when full loaded 
being 7 to 8Hz. 

The purpose for which the room is 
intended, determines in part the extent of the 
transmission loss required through the walls. 
For subjective experiments near the threshold 
of hearing, a minimum loss of 80dB may be 
required and, for this, a double-wall 
construction using at least 30cm of dense 
concrete and a cavity of up to one metre is 
necessary. However, at the University of 
Southampton the prime use was for 
measurement of machinery noise and it was 
decided to adopt single-wall construction, of 


ENTRANCE: Access to most anechoic 
chambers is by way of a single- oi 
double-door structure with the inner face of 
the inner door lined as the rest of the room. 
Sometimes multi-leaf doors are used to 
achieve a sufficiently high transmission loss. 

In the large anechoic chamber at the 
University of Southampton the door is made 
from five layers of steel, a material called 
Stillite, and lead, to give an average 
transmission loss of 50dB from the access 
corridor. As the wedge-lined door is 
extremely heavy, it is made to slide out from 
the room on rails. The height of the door and 
the stanchion and grid floor are so arranged 
that most experiments are easy to carry out in 
a horizontal plane half-way up the room. 

Besides this door, which has dimensions of 
2.0M x 2.5M, there are hinged double-doors 
which connect the chamber with a small 
reverberant chamber and a large acoustics 
laboratory. These doors have an average 
transmission loss of 62dB. Two double-glazed 
windows (560mm x 560mm) permit 
observation from the control area and the 
adjacent laboratory. 

SERVICES: The use of thick layers of 


acoustical absorbent and the measures taken 
to ensure high levels of sound insulation result 
in high thermal insulation, so the lighting 
sources used in the room must not generate so 
much heat as to make it difficult to achieve 
reasonable temperature stability. At the 
University of Southampton it was found quite 
satisfactory to use four 200W 
tungsten-filament lamps. 

In many anechoic rooms full 
air-conditioning is not necessary but, if 
machines are to be run in them it is 
mandatory. Any system used must be heavily 
silenced so that measurements in the room are 
unimpaired. Thus, all ducts have to be fully 
lined and the input and exhaust ducts split as 
widely as possible where they enter or leave 
the room. This specification is very expensive. 

As the Southampton chamber was 
specially designed for the testing of machines, 
air-conditioning was an essential part of the 
design. The system installed is capable of 
changing the air at a maximum rate of 140 
cubic metres per minute, the inlet and outlet 
vents (six of each) being situated along 
diagonally opposite edges of the chamber. 

Provisions for external connections to 
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300mm steel shot concrete, giving 50-80dB 
transmission loss over the frequency range. 

Access from the roof is an important 
consideration, and a service-void is often 
incorporated. This double-roof construction 
can aid considerably the transmission loss 
from above. At Southampton 1.72 x 1.72M 
section of the ceiling is removable for access 
to the chamber, with a chain hoist capable of 
moving loads up to about 2000KG. 

SUSPENDED FLOOR: When a 
rectangular anechoic chamber is lined on all 
six surfaces, a permanently suspended 
network of thin steel wire or nylon cord is 
often used as a means of room access, the 
network being stretched above the 
floor-covering by means of tensioning hooks 
and screws. The network must be sufficiently 
open and the material thin enough not to 
interfere with measurements made in the 
room, the permitted deviation usually being 
only 1 dB at 20KHz. 

A network of 2mm diameter steel wire is 
suitable for a maximum distributed loading of 
only 10KG/M 2 , which may well be suitable 
for many purposes but is completely 
inadequate for heavy machinery. At the 
University of Southampton, a removable grid 
and stanchion structure is used, with 50mm 
diameter ste61 rods inserted in fixed floor 
sockets arranged in a 610mm matrix pattern: 
the stanchion heads hold screwed steel grids 
capable of carrying loads of 10,000KG. 
Although the time and effort required to 
install and remove the grids is considerable, it 
is a system which leaves the minimum amount 
of structure to interfere with the acoustical 
properties of the room. 


ABOVE: A test in progress in one of the anechoic chambers. Here, the reaction of 
the subject to various sounds is being tested. Signals generated by the brain in 
response to stimulation of the auditory nerve are sensed by electrodes attached to 
the skull. 

BELOW, LEFT: The main access door to the large anechoic chamber. RIGHT: The 
entrance to the same chamber, from the inside. 
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A frequency response test of electrostatic loudspeakers being conducted in the large 
anechoic chamber . 


equipment in the chamber must also be 
considered at the design stage. Four cable 
ports are provided in the walls of the 
Southampton chamber, and means furnished 
for suspending microphones from the ceiling. 

PERFORMANCE: The performance of 
the anechoic chamber at the University of 
Southampton was investigated by Peter 
Jackson, BSc, Research Fellow, supervised by 
George Dodd, BSc, MSc(Eng), Research 
Fellow, and Philip E. Doak, BA, BS, MS, 
Hawker Siddeley Professor of Acoustics. The 
following information has been extracted 
from a thesis by Mr Jackson and a 
memorandum by Mr Dodd. 

It is usual, when a free-field room has been 
completed, to carry out certain measurements 
in order to ascertain the performance of the 
room. These measurements normally involve 
the inverse distance sound pressure law. 

In a free field, when there are no 
reflections, sound radiated from a point 
source will have a pressure field that varies 
inversely with the distance from the source. 
By setting up a point source in the room 
under calibration and moving an 
omni-directional microphone away from it, it 
is possible to find any deviations that may 
arise due to room imperfections. 

If the microphone output is fed directly to 
a level-recorder and, at the same time, the 
microphone is moved slowly away from the 
point source, a record of sound pressure level 
against distance is obtained. This method 
produces a curve of fundamentally 
exponential form with small deviations caused 
by reflection of sound from the walls or other 
obstacles. 

Interpretation of the ensuing results can 
be lengthy but, by incorporating in the 
apparatus a potentiometer, coupled to the 


movement of the microphone in such a way 
that its law is the inverse of the decaying 
sound pressure field, the interpretation can be 
much simplified. By applying the output of 
the microphone, after amplification, to this 
potentiometer one can compensate for the 
fall-off; and instead of a decay, a perfect 
room should now produce a constant level of 
voltage at the level recorder. Deviations from 
the inverse pressure distance law can now be 
read off the trace direct. 

Results of traverses are displayed as graphs 
of deviation - at a particular distance from 
the source - against frequency. This clearly 
shows to the user over what frequency range 
and measured distances his experiments can 


be made with a given accuracy. For a room in 
which accurate acoustic measurements are to 
be made, the deviations within the working 
frequency range of the room should normally 
lie within ldB deviation from the inverse 
pressure distance law. 

The traverse used for the performance 
investigation consisted of 3.6M of aluminium 
T-section with a linear toothed rack, along 
which passed a carriage driven by a small 
electric motor through a 60:1 gearbox and 
carrying a half-inch (12.7mm) microphone 
with a nose cone. Also driven by the motor 
and gearbox was a multi-turn compensating 
potentiometer. 

Four sources were employed altogether, to 
cover the frequency range 20Hz to 15KHz: 
between 20Hz and 200Hz a 300mm 
loudspeaker with an infinite baffle; between 
250Hz and 800Hz a 25W horn driver, with a 
short tube attached such that the mouth 
diameter was about 35mm; between 1000Hz 
and 8000Hz a Goodmans Middax driver unit, 
with a 12mm diameter pipe fixed to the 
front, the unit incorporating a stub tuner to 
enable the pipe to be resonated at the desired 
frequency; and for the range 10-15KHz a 
Goodmans Trebax driver unit, with a 6mm 
diameter tube added. 

For a source-to-receiver separation of 
about one metre, measurements may be made 
within ldB between about 60Hz and 15KHz. 
Quite useful measurements down to 30Hz 
may be made at this distance. At two metres, 
the lowest frequency rises to about 80Hz and 
at three metres to 100Hz, although in the best 
direction these figures are improved upon. 

With regard to ventilation noise, in the 
63Hz octave band this was 39dB (re 
0.0002ubar) with both input and extract 
fans operating. In the other octave bands the 
noise level was well below 25dB. 


The floor plan and elevation (cross section) of the Rayleigh Building’s large 
anechoic chamber (dimensions are in feet and inches). 
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saving your money 



At Dick Smith (Wholesale) Pty. Ltd., specialists in Electronic 
Components at wholesale rates. 



EXAMPLE 

i-Watt carbon film resistors 4c each (No! You 


don’t have to buy 250,000 for this price — just 
one.) 

CARTRIDGE TAPES 

Blank 64 Min.$3.25 

Head Cleaner.$2.95 

CASSETTE 

U.S. Imported C60.$1.99 

Head Cleaner.$2.95 

CAR BURGLAR ALARM COMPONENTS 

12-Volt relays.$1.60 

Key Switch, with stainless steel cover 

and two keys.$5.90 

12-Volt Electric Gong.$13.50 

12-Volt Siren.$12.50 

Door Switches.(each) $1.00 

CAR RADIO AERIALS 

Stainless steel three section.$2.27 

4ft. Lock Down (incl. keys).$3.25 

8ft. Super Range Lock.$6.25 



Realistic Communication Receiver $234.00 or 
Terms from. $3.00 per week 


All electronic supplies at wholsale prices — 
resistors, capacitors, transistors, valves, etc. 


CAR RADIO 

7-Transistor, 2-diode push button with 
tone control (inc. large 7" x 5" speaker 
and suppression.$49.00 



Dynatronic 8-track, automatic car stereo $59.00 

(Retail* $119.00) 


2 Speakers, to suit above.$12.00 

RESISTORS 

|-Watt imported carbon film. 4c each 

|-Watt Philips. 8c each 

INSTRUMENT CASE 

Model ATC P 7 " x 5" x 4*".$3.75 


Fibreglass printed circuit 
board 1 or. 1/16" 6”x3" 
$1.27, 6"x6" $2.00. 

Large stock of Neosid 
formers 

V.H.F. Plugs (PL259) 

98c each 

Belling Lee Plugs (Coax) 
30c each 

Adel Nibbling Tool $7.20 
Jabel Knobs from 19c 
Tools 

A full supply of specialist 
electronic tools always In 
stock. 


Parts in stock for all 
construction articles in 
this magazine. 

220mfd 10 volt electro 

= 15c 

OA91 Diodes . = 25c 

BC 107 Tran. = 45c 

EM 404 Diodes = 45c 
Stereo Headphones from 
$6.75 

WINDSCREEN WIPER DE¬ 
LAY KIT, INCLUDING 

RELAY . = $17.25 

MAILORDERS WELCOME. 
SEND CHEQUE OR 
MONEY ORDER, ALLOW 
FOR POSTAGE. 


• Only 200 yards from St. Leonards Station 

• Ample parking in rear yard 

• Open Saturday morning 

• Electronic component specialist 

DICK SMITH (WHOLE SALE) PTY. LTD. 

10 ATCHISON 
STREET, 

ST. LEONARDS. 

PHONE 
43 1414 


DF2397/FP 
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New Acoustic 
Surface-Wave Devices 

Over the last three years a wholly new technology has been quietly developing — a 
technology which may lead to the perfection of flat-screen TV, better IF strips, and 
improved radar filters. Described as the “most significant development since the 
transistor’', the technology involves acoustic waves travelling on the surface of 
piezoelectric substrates. 



by JAMES R. FISK, W1DTY 


There is a broad interface between the 
sciences of acoustics and electronics. While 
most people think this mingling is in the area 
of voice radio communications and stereo 
sound reproduction, laboratories are quietly 
developing a brand-new acoustoelectronic 
component - the surface-wave filter and 
amplifier. Recent advances promise that the 
impact of these components on the design of 
electronic equipment will be equivalent to 
that of solid-state components. 

The new technology goes by a variety of 
names: praetersonics (meaning beyond 

sonics), acoustoelectronics, surface waves, etc; 
but it involves nothing more complex than 
honest-to-goodness acoustic waves travelling 
on the surface of miniature chips of 
piezoelectric substrates. 

One American company - Zenith Radio 
Corp - has already developed acoustic-wave 
40MHz IF filters for colour TV. They are 
only 0.15in square and can be cascaded to 
synthesise the proper IF response for colour 
TV signals. Aside from small size, the filters 
have the advantage of being permanently 
tuned. Once set, they cannot drift off 
frequency. 

In other laboratory experiments with 
praetersonics, high-gain RF amplifiers, 
oscillators, resonators, signal couplers, 
waveguides and delay lines are being 
developed. 

Electronic navigation and communications 
systems employ complex signals that must be 
rapidly processed and analysed. Delay lines 
are essential to this process since they can 
store the signals and compress, expand, or 
decode their waveforms. These functions are 
usually handled by lengths of stripline or 
coaxial cable which add bulk, are inefficient. 


and often introduce losses. However, 
praetersonic delay lines - the first practical 
application of acoustic-wave technology - 
offer a compact way of obtaining lossless, 
undistorted delays up to many microseconds 
duration, with easy access to the signal for 
processing anywhere along its travel. 

Actually, the first acoustic-wave delay 
lines employed bulk acoustic waves travelling 
through the interior of a piezoelectric crystal. 
In its simplest form (see figure 1), the bulk 
system has a pair of transducers mounted on 
opposite ends of a crystal. The input 
transducer, excited by an RF signal, beams 
acoustic energy through the crystal. The 
output transducer picks up the energy and 
converts it into a usable electrical signal. The 
delay is simply the time the signal remains in 
the block. 

Bulk delay lines have one major 
disadvantage: it is almost impossible to tap or 
otherwise manipulate the signal while it is in 
the crystal block. Surface acoustic waves, 
signals that travel on the surface of the crystal 
instead of through the crystal block, do not 
suffer from this shortcoming. The signal can 
be sampled anywhere along its travel, after 
any duration, and the delayed waveform will 
be identical to the input waveform. 

The basic surface-wave device is the delay 
line shown in figure 2. It consists of a 
piezoelectric substrate (such as quartz) and 
input and output transducers. The input 
transducer is an “antenna” which converts the 
electrical signal into an acoustic wave which 
travels on the surface of the substrate. At the 
other end of the crystal, the wave is converted 
back into an electrical signal by the output 
transducer. 

The wave propagates rather slowly across 


the surface of the substrate, the delay being 
determined by the spacing between the 
transducers. A 1-inch spacing corresponds to a 
delay of about eight microseconds. 

Until recently, praetersonics was known as 
“microwave acoustics” due in part to the fact 
that early work in the field concentrated on 
devices for VHF and microwave applications. 
But the term “micro” is also associated with 
the micron wavelength of an acoustic wave on 
the surface of a piezoelectric crystal. At 
30MHz, for example, a 100 micron or 0.004in 
wavelength is possible because acoustic waves 
travel 100,000 times slower than do radio 
waves! 

The design of the input and output 
transducers is extremely important since the 
mass and shape of the electrodes have loading 
effects which influence efficiency. The size of 
the transducer also affects bandwidth. The 
interdigital structure consists of two separate 
arrays of metal electrodes resembling 



Figure 3: The response of praetersonic 
devices and LC tuned circuits compared. 

interlaced fingers. 

The RF signal across the input transducer 
interacts with the piezoelectric substrate on 
the surface of the crystal, in opposite 
directions and at right angles to the 
electrodes. Since the acoustic wave receives an 
in-phase energy boost at each electrode, the 
wave generated by one finger pair builds up 
maximum acoustic power as it travels through 
succeeding finger pairs. 

The interdigital transducer functions with 
relatively low loss over a wide dynamic range. 
By changing the number of fingers, the 
bandwidth can be tailored for nearly any 
application. Finger size and spacing determine 
the centre frequency. So the basic 
acoustic-wave delay line becomes a resonator 
that can be substituted for LC tuned circuits. 
The response curves for a typical surface-wave 
resonator and a typical LC tuned circuit are 
shown in figure 3. The curves are basically 
similar. 

The only significant difference between 
the simple delay line shown in figure 2 and a 



Figure 1 (left): Basic form of the early type of acoustic delay line using waves 
travelling through the bulk of a crystal. Figure 2 (right): A modern praetersonic 
delay line , with surface waves exaggerated. 
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resonator is the spacing between the input 
and output transducers. In the surface-wave 
resonator, the transducers are relatively close 
together (about 0.05in in the 40MHz IF 
Filters made by Zenith). 

The input impedance of the surface-wave 
device is determined by the number of 
electrode Fingers and the length of the 
pattern. Also, a considerable impedance range 
is available by subdividing the electrode 
pattern (see figure 2, upper left). In practice, 
for the PZT material (lead zirconate titanite) 
used by Zenith, impedances between 20 and 
1000 ohms are easily obtainable at 40MHz. 

The equivalent circuit of an interdigital 
transducer is a simple series 
resistance-capacitance-reactance network, as 
shown in figure 4. In the diagram, Ra is the 
radiation resistance, Xa is the radiation 
reactance, and Ct is the transducer 
capacitance. Inductance L in the matching 
network compensates for Ct at the frequency 



Figure 4: The equivalent circuit of an 
interdigital transducer , with matching. 


of maximum response. This inductance 
reduces mismatch losses and has an influence 
on the shape of the passband. 

In general, the tuning coil increases 
bandwidth. Tuning it slightly off the 
frequency of maximum response skews the 
curve of the passband. This factor can be used' 
to advantage when tailoring the passband to a 
specific requirement, such as the video IF of a 
colour TV receiver. 

The interdigital transducer generates 
acoustic power that radiates in two directions. 
Hence, the transducers inherently have at 
least 6dB insertion loss since half the power is 
radiated in the wrong direction. Also/if not 
properly terminated, this backwave can be 
reflected at the edge of the substrate into the 
delay line where it might show up as a 
spurious signal in the output. 

To avoid the echo created by the 
backwave, wax is often deposited on the 
substrate edge to absorb the backwave energy. 
Alternatively the surface is etched behind the 
transducer to scatter the backwave. Zenith 
cuts the substrate at an angle so that 
reflection of the backwave is away from the 
active surface of the resonator. 

In addition to backwave losses, a sizable 
portion of the signal arriving at the output 
transducer is reflected back to the input 
transducer, where it is again reflected. Each 
reflection results in a 6dB drop in power level. 
This spurious echo, called the triple-transit 
signal, is seen at the output 12dB below the 
original signal which made the trip only once. 
In the surface-wave IF filter, this delayed and 
attenuated replica of the original signal 
manifests itself as a ghost on the TV screen. 

Because the acoustic surface is not 100 per 
cent efFicient, there are transmission losses 
that must also be added to the losses created 
by the echo signals. Therefore, total losses can 
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RANGES WITH SP-2 
CURRENT SHUNT 


40 

40 

40 

40 

4C 



DIGITAL 

M/METER 


The DMM2 is a compact instrument which provides a clear reading of 
AC and DC voltage and current, and resistance—with all push-button 
selection. The SP-2 Current Shunt extends normal current ranges by 
eight and is available as an optional extra. 

• DC & AC Voltage Ranges— 

200.0 mV-1,000V each in 5 ranges 

• DC & AC Current Ranges— 

200.0 M each with an extra 4 ranges each up to 2.000A with SP-2 
Current Shunt 

• Resistance Ranges— 

200.0 £2-2,000 K£2 in 5 ranges 

• Sample Rate— 

approx. 5 readings/sec. 

• Response Time— 

DC ranges, less than 1 sec. AC ranges, approx. 3 sec. 



Distributed by: 


RE-CHARGEABLE BATTERY PACK 

When fully charged, Battery Pack BP2— 
an optional extra—gives 5 hours’ field 
operation. Easily fitted to the rear of the 
DMM2 . . . gives you completely portable 
operation. 


•JACOBY# 

MITCHELL 


SYDNEY . 

MELBOURNE 

ADELAIDE 

BRISBANE 

PERTH . 

LAUNCESTON 


26 2651 
30 2491 
53 6117 
2 6467 
28 8102 
2 5322 
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Only place in Sydney 
to see and hear 
the full range of 



O Magnum K complete 3-way system. 
Size 15" x 24" x IDA" deep. 


Variable Attenuator 

r 


XO/5000 


Trebax 100 


Miaax 650 


XO/950 


Bass 

0 Components tor 3-way systems. 


0 Complete range from 8" to 18". 


We have the only full range 
in Sydney of the famous 
GOODMANS loudspeaker systems. 

In addition to examples 
illustrated here, there are dozens 
more for every type of 
application. Plus recommended 
enclosures. 

You are invited to call in and 
hear this equipment in the 
comfort of our air-conditioned 
showroom. Convenient mid-city 
location in Ash Street, only 
200 yards from the G.P.O. 


United Radio Distributors Pty. Ltd. 

Shop 32, Ash Street, Angel Arcade, Sydney 
Telephones 28-3718, 28-3926. Open Saturday a.m. 

Please forward details of Goodmans systems. (Indicate which required.) 

□ Magnum K (as 1 above) □ Components (as 3 above) 

□ 8" □ 10" □ 12" □ 15" □ 18" (including enclosure designs). 


Name. 

Address 


..Postcode. 


add up to !5dB with tuning coils and 21 dB 
without the coils. A 3dB reduction in the 
Igures can be obtained by employing the 
double receiving pattern illustrated in figure 
5, decreasing total insertion loss by lowering 
the directional loss of the backwave. 

In Zenith’s IF Filters, careful design, 
including the use of shield lines between 
transducers, has been successful in keeping 
reflections 30dB below the desired signal. 
This appears adequate for IF strips for colour 
TV. 

Aside from passband shaping provided by 
the external tuning coil, the response can be 
broadened by increasing the terminating 
impedance. TTiese two variables are used by 
the designer to shape the response curve to a 
given application. 

Three cascaded surface-wave resonators 
provide the required response curve for TV 
video in the Zenith filters. The connections 
between the resonators are shown in figure 6. 
Resonator A provides out-of-band rejection 
and moderate attenuation of the sound 
carrier. Resonators B and C provide a video 



ligure 5: To reduce losses and minimise 
echoes , two receiver transducers are 
used and substrate edges cut at angles. 

notch at 41.25MHz and, with resonator A, 
provide the proper passband, including a 
notch at 47.25MHz. Resonators A and D 
work together to provide the proper level 
between the sound and picture carriers. 

The measured video response obtained by 
cascading the three surface-wave resonators 
comes very close to fulfilling the desired 
colour TV IF response as shown. It can be 
seen that the prae ter sonic surface wave filter 
provides the required passband as well as the 
necessary traps at the desired locations. 

When the praetersonic filter was 
substituted for a standard tuned-circuit IF 
strip in a Zenith colour TV receiver, it 
produced a picture of good quality with no 
noticeable ghosting. The amplifiers used with 
the experimental filter were of the wideband 
variety with at least a 60MHz bandwidth. 

Although the experimental Zenith filters 
used fairly conventional solid-state amplifiers, 
future designs will probably incorporate a 
surface-wave amplifier that is an integral part 
of the resonator. For useful praetersonic 
amplification, the piezoelectric characteristics 
of the substrate should be separated from its 
semiconductor properties. Since the electric 
field associated with an acoustic surface wave 
extends out of the surface of the crystal, it 
can interact with the electrons in a 
DC-powered semiconductor placed a small 
distance above the crystal as shown in figure 
7. 

The basic items for the surface-wave 
amplifier are an optically flat piezoelectric 
crystal and an N-type silicon semiconductor. 
Amplification results from the interaction 
between drifting electrons in the N-type 
silicon and the piezoelectric field in the 
surface-wave device. For minimum signal 
distortion, the two crystals must be 
acoustically separated. But for maximum 
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FREQUENCY (MHx) 



Zenith s thick-film circuit (foreground) is designed to replace 
modern bulky IF strip (background). The pencil tip indicates 
one of the praetersonic filter elements. 


Figure 6: The filter configuration used in a colour TV video 
IF, together with a comparison of the response with a standard 
IF using LC filters. 


field-electron interaction, the air gap must be 
a small fraction of the acoustic wavelength. In 
a typical 100MHz praetersonic amplifier, an 
air gap of about 200 millionths of an inch is 
used. This spacing can be obtained by a layer 
of silicon-dioxide that has been 
vacuum-deposited on the surface of the 
substrate. 

Since the piece of N-type silicon is fairly 
large, it has high resistivity and requires a 
2000-volt power supply for high gain. If the 
silicon is made very thin and broken into 
segments, however, 30dB of gain is possible 
with a 180-volt supply. 

By adjusting the supply voltage, this 
system can provide either gain or attenuation, 
allowing the output signal a range in excess of 
lOOdB. When the applied voltage is low, the 
surface wave is attenuated because energy 
flows from it to the slower moving electrons 
in the semiconductor. As the voltage increases 
beyond the point where electrons are moving 
faster than the surface wave, energy is 
imparted to the wave, resulting in gain. 

The surface-wave amplifier has a built-in 
bonus. Reflections between the input and 
output transducers are attenuated so that the 
triple-transit signal is greater than 60dB down 
from the desired signal. And the high-gain 
flexibility means that switches and 
modulators with greater than 90dB of 

-LINE OF 


Figure 7 
acoustic 
wave 
with a 
N-type 
ductor 
achieve 
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: A basic 
surface 
a mplifier, 
chip of 
sem icon- 
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the gain, 
dioxide 
is used to 
space the semicon¬ 
ductor from the 
substrate. 



PHOSPHOR SCREEN 



dynamic range are possible. 

The acoustoelectronic amplifier can 
perform many other functions besides 
variable amplification. If the amplifier is 
operated in its nonlinear saturated region, it 
functions as an effective RF mixer. Using 
external feedback, stable oscillation results. It 
is feasible to conceive a 500MHz amplifier, 
mixer, and low-frequency IF strip all 
operating on a single substrate. 

With the arrival on the scene of the 
acoustoelectronic amplifier, it appears that 
conventional tuned LC systems have a serious 
competitor, at least in the frequency range 
from 30 to 500MHz. 

Looking into the future, praetersonics 
may hold the key to flat-screen TV picture 

LIGHT 


Figure 8: Possible form 
of an acoustic-wave 
device for flat-screen 
TV. The surface wave 
stimula tes em ission 
from the photocathode 
layer , producing elec¬ 
trons to bombard the 
phosphor. 


PHOTOCATHODE 


-PIEZOELECTRIC 

SUBSTRATE 


tubes if current development work pans out. 
The basic principle for the flat screen is 
shown in figure 8. The electric field between 
crests of an acoustic surface wave is sufficient 
to control emission from a semiconductor 
photocathode. To use this voltage, a 
photoemissive material is deposited on the 
piezoelectric substrate. When suitable lighted, 
the photocathode emits electrons which are 
accelerated by a 10,000-volt field to produce 
visible light on a phosphor screen. 

An input pulse produces a transverse line 
of light that moves across the phosphor 
screen, providing the horizontal scan. Vertical 
scan can be obtained with another acoustic 
beam applied simultaneously at right angles to 
the first beam. 

Surface acoustic waves also have potential 
applications in high-speed data processing 
with bit rates in excess of 100MHz. In this 
scheme, digital-logic bits in the form of 
acoustic pulses pass through an arrangement 
of transducers which perform the logic 
operations by providing outputs of zero or 
high-amplitude pulses. These acoustic wave 
pulses are then converted into pulsed RF 
waveforms for further processing by an 
output gate circuit. 

Logic converters and NAND and OR gates 
have already been operated at 120MHz with a 
5MHz bit rate. And 100MHz bit rates are 
anticipated shortly. 

Another important application of 
praetersonics is in the field of high-resolution 
radar. Current radar displays employ 
bandwidths of less than 10MHz. But for high 
(Continued on page 160) 
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Buy a SCOPE Soldering Tool and 
join the club of satisfied USERS-you 
need not keep it a secret, others don't. 
That’s why SCOPE IS KNOWN AT ALL 
THE BEST PLACES-in the tool kit, on 
the bench, in the boot, on the kitchen 
table, in the garage, on the service truck, 
in the engine room, even on the roof. 
... Wherever SCOPE goes it gives you 
the best service—and a host of satis¬ 
fied users will agree it is the QUICKEST, 
the EASIEST, the SAFEST... THE BEST 
OF ALL SOLDERING TOOLS. 





Both Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements 



TRANSFORMER BY NATRONICS 

Both operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a NATRONIC 
Scope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. 


Fully approved by electricity authorities APP. No. N/360/6894 - 5 


ECONOMY 

Consumes current only whilst 
in use. Scope De Luxe performs 
all the functions of other irons 
from 40 to 150 WATTS. 
MINISCOPE—up to 75 WATTS. 
LABOUR SAVING 
Fast warm-up — always ready, 
cuts wiping, retinning and filing 
of tips to a MINIMUM. 
VERSATILITY 

Copes with all soldering jobs— 
from miniature components to 
large solder lugs. Can even be 
operatedfrom a 6 voltcarbattery 

CONTROL 

Temperature control at your 
finger tips. Heat only when, 
where and as much as needed. 

CONVENIENCE 

Ideal for those almost inacces¬ 
sible spots. No burning of 
adjacent insulation. 


SPEED 

ONLY 5 to 6 seconds’ initial 
heating up time from cold, 
then practically instantaneous. 

MINI WEIGHT 

Scope De Luxe weighs only 3£ 
ozs. complete. Miniscope l| 

GUARANTEE 

Fully guaranteed with time 
tested dependability. 

SAFETY 

Low voltage operation. Heat 
sensitive components pro¬ 
tected. 

LESS MAINTENANCE 

Longer tip life. NO expensive 
heating elements to replace. 
Maintenance without special 
tools. Spare tips and elements 
readily available from your 
Scope Distributor. 


IRH Components 
Pty. Limited 

The Crescent, Kingsgrove, 
N.S.W. 2208. Phone: 50-0111 

INTERSTATE TELEPHONES 

MELB VIC 44.5021 
HOB TAS. 34.2811 
LAUN. TAS. 22.844 
PERTH W.A. 8.2271 
ADEL. S.A. 23.1971 
BRIS. OLD. 211933 



THE COMPONENT DIVISION 
OF IRH INDUSTRIES LIMITED 


SCOPE PRODUCTS ARE AVAILABLE FROM ALL MAJOR 
ELECTRICAL WHOLESALERS AND HARDWARE STORES - 
THE FULL GUARANTEE APPLIES ONLY WHEN THE IRON 
IS USED WITH THE APPROVED 'SCOPE' TRANSFORMER 
MANUFACTURED BY NATRONICS PTY. LTD. 


_ 

Please Post free illustrated SCOPE literature 

NAME___ 

(£jl ADDRESS__ 


SERS. 


CITY _ 


„ POSTCODE _ 


■EL. 


■ 

■ 
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■ 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Mariner-Mars support 

The deep space stations at Island Lagoon, near Woomera, SA, 
and TidbinbiUa, near Canberra, are playing key roles in the tracking 
and data acquisition of NASA’s Mariner-Mars 9 spacecraft launched 
at the end of May. Mariner 9 is expected to arrive at Mars in 
November and will undertake a basic mission of 90 days in orbit 
around the planet. If it survives that period, an extended mission to 
last up to one year is being considered. A sister craft, Mariner 8, 
crashed into the sea shortly after launch. 

Mariner 9 will study the surface and atmosphere of Mars in 
detail to provide a broad picture of the planet’s history and natural 
processes currently shaping the Martian environment. The orbital 
mission will enable scientists to study at close range such 
phenomena as dust storms, clouds and seasonal changes in the 
appearance of the planet’s surface. It will also assist in the selection 
of a site for a planned soft landing by an unmanned Viking 
spacecraft in 1976. 

The spacecraft is carrying two TV cameras, an infrared 
radiometer, an ultraviolet spectrometer, an infrared interferometer 
spectrometer, and a microwave occulation experiment. It will orbit 
in 20V2 hours, with a high point of 20,500 miles and a low point of 
530 miles. The orbit is designed to guarantee that the craft will not 
impact on Mars for at least 17 years to avoid contamination of the 
planet before studies are conducted on the surface by landing 
spacecraft. The accuracy required to orbit Mars in unprecedented: 
the aiming zone at the end of the 287-million-mile flight is a square 
of sides 435 miles. 

Help for inventors 

The Glenrothes Development Corporation, Scotland, has 
started a scheme to provide work space and facilities for private 
inventors. A report in “Wireless World” says the corporation has 
built a $40,000 factory divided into small units of just over 400 sq 
ft. The units are let to inventors at a nominal rent, dependant on the 
means of the person involved, but not exceeding three pounds 
(about $6) per week - a house in the area rents for about $5. In 
addition, the inventor pays rates of about $60 per year. 

Advice on setting up in business, business management, 
accountancy, marketing, etc, is freely given by a committee of 
prominent local businessmen. The committee vets each inventor 
who wishes to take advantage of the scheme, and offers factory 
space to those who, in its opinion, are most likely to succeed. A 
bank has shown interest in the scheme, and will advance money for 
the purchase of plant to individuals who pass the committee’s 
vetting. An inventor who successfully develops his idea and goes 
into production will be offered a factory site in Glenrothes, but is 
free to go where he choses. 

European ATC satellite 

A contract worth about $500,000 has been awarded by the 
European Space Research Organisation (ESRO) to the European 
space consortium, COSMOS, for a detailed appraisal of the design 
requirements of an air traffic control (ATC) communications and 
navigation surveillance satellite. The contract is to develop detailed 
technical specifications for a satellite system designed to provide 
reliable speech and data communications between air traffic control 


Electron beam welder 

This 10KW glow discharge electron beam welder for metal 
and ceramic fabrication is currently under development at 
the Harwell ceramic centre of the United Kingdom Atomic 
Energy Authority. The centre undertakes a widely based 
program of ceramic research geared to British industry. 


authorities in Europe and North America, and the increasing 
number of aircraft flying over the North Atlantic, as well as provide 
independent surveillance of the ocean areas. The system, which it is 
hoped to launch in 1974, will use frequencies in the 1.5 to 1.6GHz 
frequency band. 

This study contract will be led by 
Messerschmitt-Bolkow-Blohm GmbH of West Germany. It is the 
third systems study which has been awarded by ESRO to the 
COSMOS consortium since it was formed late last year. The 
consortium has a very strong electronics representation coupled 
with a genuine background of actual spacecraft contracts. Other 
member companies are: GEC-Marconi Electronics Ltd (UK); Etudes 
Techniques et Constructions Aerospatiales (Belgium); Societe 
Nationale Industrielle Aerospatiale (France); Societe Anonyme de 
Telecommunications (France); Siemens AG (West Germany); and 
Selenia SpA (Italy). 

Computer-aided- psychology 

To increase the scope of its experiments and make possible 
more meaningful results, the Department of Psychology at the 
University of Melbourne has purchased a PDP-11/20 computer from 
Digital Equipment Australia Pty Ltd. The main uses of the 
computer will be in studies in perception, learning and thinking. It 
will also be used extensively in the scoring and interpretation of 
tests, and as a major aid in training students in properly conducting 
tests of ability and personality. The computer will enable the 
department to conduct psychological experiments on large numbers 
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This *130 camera gives you a picture 
15 seconds after you pull the trigger. 



The CR-9 is a new, low-priced camera specifically designed 
for oscilloscope trace recording. 

It weighs less than l 1 /^ pounds. So, unlike permanently-mounted 
cameras, it can easily be used with more than one oscilloscope in 
your lab. . 

The Polaroid CR-9 Oscilloscope Camera 
is designed to take any one of 8 interchangeable 
light-tight hoods. These fit almost all oscilloscopes 
with 6 x 8, 6 x 10 and 8 x 10 cm graticules. (You specify 
the hood you need when you buy the camera; additional 
ones cost a little extra.) 

You don’t need to focus, because the hood holds the 
camera at exacty the right distance from the CRT 
display. The camera gives you a picture that’s virtually 
distortion-free. 

All you have to do is slip in an 8-exposure pack of Polaroid 
3000-speed, self-developing film and you’re ready to shoot. 

The CR-9 is a real problem-solver for scientists and engineers. 
Because one picture is worth a thousand waves. 


The Polaroid CR-9 Oscilloscope Camera 


For information or a demonstration, write to us . Or if you can't wait, send us a purchase order and the 
bezel size of your oscilloscope . Polaroid Australia Pty. Ltd., P.O. Box 335. Broadway, N.S.W . 2007. 


All prices subject to changa without notice. No order is binding until accepted by Polaroid. "Polaroid" is a registered trademark of Polaroid Corporation, Cambridge, Mass., U S.A. 
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of subjects at the same time and under identical conditions. This 
will eliminate possible variations in the results caused by differences 
in test methods, and will speed up the overall test program. 

Specific applications envisaged by the department include 
studies of reaction time where the computer monitors the responses 
of subjects to varied sequences of visual or auditory test stimuli. 
Another planned application, in social psychology, is the simulation 
by the computer of a second person to enable human behavioural 
models to be tested for validity. 


All-electronic intercom exchange 



A solid-state, automatic intercom telephone exchange with no 
moving parts whatsoever will shortly be marketed in Australia by L. 
M. Ericsson Pty Ltd. The exchange features time division multiplex 
(TDM) using 250,000 pulses per second. All electronic components 
are mounted on plug-in cards in a central rack and not in the 
intercom stations. For every two stations, up to a total of 20 
stations, a card is plugged into the central rack. Only four wires are 
required connect each station. (L. M. Ericsson Pty Ltd, PO Box 
41, Broadmeadows, Victoria 3047.) 

All-British satellite 

The first all-British technology satellite, Black Arrow X3, is 
in the final stages of preparation for launch in Australia later this 
year. Under the guidance of Marconi Space and Defence Systems, 
the satellite has now been fully assembled and much of the complex 
and rigorous systems testing is complete. The X3 satellite systems 
are all designed with future requirements in mind, and even some of 
the operational data equipment is duplicated in new experimental 
form to be proved in space. 

An interesting experiment to be carried is the HEE (Hybrid 
Electronics Experiment). Its purpose is to assess the performance of 
a particular form of hybrid microcircuit construction in a space 
environment. The experiment comprises, in effect, a replica of the 
analog multiplexer and analog-to-digital converter in the main data 
encoder, except that these are built using hybrid techniques in 
which the conductor patterns and resistors are deposited on ceramic 
substrates. Subsequently, the other components and semiconductors 
in chip form and precision resistor networks on glass substrates are 
bonded to the circuit, and the whole encapsulated in a hermetically 
sealed ceramic package. The high-speed encoder processes the same 
data as the HEE, and the two outputs are checked for correlation. 


Protecting cables 

A puncture as small as ,02in diameter in the sheathing of a 
cable used in telecommunications can lead to faults in the cable 
with subsequent disruption of the operation of the circuits carried 


in the cable. Lead sheathing has generally given way to polythene 
sheathed cable over the last 15 years, but neither is immune to 
attack by insects. Cable armoured with steel ribbon is used 
extensively in tropical and sub-tropical regions of Australia where 
large termites exist. The most effective protection so far devised is a 
thin skin of nylon applied over a normal polythene covering. The 
use of nylon has been evaluated over many years and a number of 
permanent cable installations are in existence and functioning 
satisfactorily. 

Nylon is a tough and inflexible material, and the thickness 
used on cables is no greater than is necessary to give a uniform, 
imperfection-free covering. The thickness is between .004in and 
.012in, depending on the overall diameter of the cable to be 
protected and the degree of rough handling that is expected. The 
nylon has a smooth, glossy finish, free from porosity, scratches or 
wrinkles all of which provide sites for termite attack. 

In another direction, work has been done on putting 
insecticides into the sheathing material during its manufacture. 
Additions to the polythene are preferably repellants as well as 
insecticides. It has been the practice in Western Australia for some 
years to treat with repellants and insecticides the soil in which cable 
is to be buried. Further work is being done to find whether 
protection is possible for the whole life of the plastic cable (perhaps 
30 years) in soils of all types and in areas of heavy rainfall. 

Laser plumb-line 

One way to get a long plumb-line is to use a laser. A simple 
arrangement using mercury in a bowl as one of the laser’s mirrors 
has been devised at NASA’s earth research centre in the USA. The 
laser consists basically of a laser discharge tube, a bottom mercury 
mirror, and an optical flat on the top output mirror. The losses in 
the laser are very high when the two mirrors are not accurately 
parallel, so the tube only lases when the line perpendicular to both 
mirrors is vertical. To make the plumb-line, the optical bench 
supporting both mirrors and the discharge tube is adjusted until 
there is an output beam. 

The active laser material must be sealed to prevent 
contamination due to the presence of the mercury. Further as the 
mercury surface is sensitive to vibrations (creating ripples which 
stop lasing), the laser must be isolated from vibrations or the 
mercury must be covered by a transparent viscous liquid such as 
glycerin. The NASA researchers have improved the system by 
floating an accurately machined solid mirror on the mercury. This 
has a better reflectivity than the mercury and still takes up a 
horizontal position. Tests using the solid mirror floating on mercury 
have shown that the laser beam does not alter from the vertical by 
more than 25 minutes of arc. 


Confidential radiotelephone service 



Mr Christopher Chataway (above), British Minister of Posts and 
Telecommunications, recently inaugurated a car radiotelephone 
service, called “Readycall”, which provides an efficient confidential 
radio secretarial link with a base station. It works in the UHF band 
and includes a miniature signalling system which responds only to 
calls meant for the driver, ensuring privacy and relieving him from 
the distraction of calls made by other people on open channels. An 
automatic answering device tells the “Readycall” secretary when a 
driver is absent from his car, while a “you have been paged” 
indicator tells him that a message awaits him. (Burndept Electronics 
(ER) Ltd, St Fidelis Road, Erith, Kent, England.) 
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Long-stroke vibrator 


Now 

3 ways less distortion. 
As well as250 times 

longer record life! 

Decco Deram, the ceramic cartridge which tests 
have shown to cause less damage to microgrooves 
after 250 playings than most others do after only one. 

Now the Deram goes better still, with an 
elliptical diamond stylus that virtually eliminates the 
3 main causes of distortion. 

Which means you now get even more pleasure 
from your records, as well as ensuring that your 
records give you pleasure far longer. 

The new Deram’s a lot of cartridge for the 
money, as you’ll see from the specifications: Low tip 
mass (0.6 mgm.) High compliance (9 x 10' 6 cm/dyne!. 
Low tracking weight (2.5 gms.) Wide frequency 
response (18Hz to 18KHz.) Relatively high output 
(200 mV per 5 cm/sec). 


The Derams are supplied with standard mounting bracket. 



Elliptical 

$18.40 

Spherical $14.50 



Decca Deram ~ 

now with elliptical 
diamond stylus 

Sole Australian Agent: British Merchandising Pty Ltd 

Shaw House, 49/51 York St., Sydney, N.S.W. Phone: 29-1571 (3 lines^ 



The latest in a range of vibrators 
manufactured in the UK by Derritron 
Electronics Ltd is the VP180LS (above). The 
top cover has been removed to show the link 
arm suspension used in all large Derritron 
vibrators (8501b vector thrust and upwards). 
In this instance, the link arms have been 
lengthened and the diameter of the table 
reduced to give a long-stroke device (up to 2in 
peak to peak). Vibrators with comparable 
thrust ratings (up to 17001b) are normally 
limited in stroke to about lin. Introduced by 
Derritron last year, the first VP180LS is in 
use at Southampton University, vibrating 
human beings at the institute of sound and 
vibration research. Derritron is represented in 
Australia by British Merchandising Pty Ltd, 
GPO Box 3456, Sydney 2001. 

Antarctic observatory 

An unmanned geophysical observatory 
being assembled near Casey station in the 
Antarctic will automatically record 
geophysical data, taking 40 measurements per 
hour. Instruments will also record 
geomagnetic variations caused by buffeting of 
the earth’s magnetosphere by solar particles, 
and a 16mm camera will photograph auroral 
displays at five-minute intervals. The 
observatory is housed in a shelter below snow 
surface, leaving only the sensors and 
structures needed for data collection above 
the surface. 

Details of the unmanned observatory were 
given to delegates at the recent 13th National 
Radio and Electronics Engineering 
Convention by two engineers from the 
Antarctic divisions of the Department of 
Supply, Messrs I. G. Bird and A. E. 
Humphreys. The convention was held at 
Melbourne University, under the auspices of 
the Institution of Radio and Electronics 
Engineers Australia, from May 24. 

Coherent fabrication 

A French company, Jobm-Yvon, has 
developed an optical method of making 
diffraction gratings which has cut the three to 
five weeks’ ruling time to 30 minutes. The 
gratings arc Inade by finishing glass to optical 
tolerances, and coating it with a thin film of 
photosensitive material, 10 to 20nM thick. 
This material is a plastic whose molecules will 
cross link under the influence of light. Two 
coherent beams of blue laser light are passed 
through a highly corrected optical system to 
produce narrow interference fringes on the 
sensitised layer. After exposure, an inorganic 
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Australian proposals for ERTS program 


In June 1970, NASA issued an open 
invitation for specific proposals for 
participation in the analysis and 
interpretation of data from the initial Earth 
Resources Technology Satellite (ERTS-A) 
project. This satellite, scheduled for launch in 
March 1972, will be followed by ERTS-B a 
year later. According to a Government release 
from Canberra dated May 7, 1971, Australia 
has now submitted its proposals for 
participation in the ERTS program. The 
intent of the Australian proposals is to 
evaluate over a period of 12 months the use 
of ERTS data for agricultural, forestry, 
geological, hydrological, geographical, and ice 
studies. 

A number of primary test areas in 
Australia have been suggested to NASA. The 
satellites will pass over Australia in a SSW 
direction, covering in each pass a strip 
about 100 miles wide. Those corridors in 
which the nominated test areas occur have been 
identified: they range over all states, the 
Northern Territory, Papua and New Guinea, 
and Antarctica. 

In summary, the scientific objectives of 
the Australian proposals are: 

To determine the ability of ERTS-type 
data to reveal large-scale structural and 
botanical properties of the terrain; for 
example major geological features, forest 
identification and stratification, identification 
of deep ground water channels in arid 
country, offshore areas such as the Great 
Barrier Reef, and crop inventories. 

To assess the usefulness of ERTS in 
monitoring changes with time in physical and 
botanical properties of the terrain (for 


solvent dissolves the unexposed plastic, 
leaving lines at the minima of the interference 
pattern. The company calls the new technique 
“coherent fabrication”. Its scientists believe 
that non-linear groove spacings are practical 
and that, with the right groove geometry, 
astigmatism may be avoided. (“New 
Scientist”, 8/4/71.) 


Gunn-effect oscillator 



A microwave relay system featuring a 
newly developed Gunn effect oscillator has 
been delivered to the Japan Broadcasting 
Corporation by Hitachi Ltd. Operating at 
7GHz, it will be installed at a relay station in 
Wakayama Prefecture in western Japan to 
relay signals from a key station to three 
translator stations. The use of Gunn effect 
diodes instead of vacuum tubes, and the 
application of a Peltier effect oven in the 
oscillator, have cut down noise and simplified 
the circuit layout as well as giving greater 
fidelity and reliability. (Hitachi Ltd, New 
Marunouchi Bldg, No 5-1, 1-chome, 
Marunouchi Chiyoda-hu, Tokyo 100, Japan.) 


example summer changes in the ice around 
the Antarctic coastline), geobotanical effect 
in arid areas for geological and hydrological 
purposes, studies aimed at differentiating 
between man-induced and natural 
environmental changes, monitoring of insect 
and disease attack, fire damage and other 
changes in forests. 

To evaluate the usefulness of ERTS in 
determining the nature of the terrestrial 
surface, for example, mapping and 
interpretation of land resources, plant 
communities and soils, pack ice properties, 
and forestry evaluation. 

Australia has also submitted proposals for 
multi-disciplinary evaluation of data acquired 
by Skylab EREP (Earth Resources 
Experiment Package) during its scheduled 
flight early in 1973. It is proposed that data 
acquired over Australia on three orbits be 
evaluated to determine its ability to reveal 
large-scale structural and botanical properties 
of the terrain, and to compare EREP data 
with ERTS data for the same test sites to 
determine the effect of the greater resolution 
achieved in EREP data. The primary 
observation area for EREP is in the central 
Australian region. 

The proposals do not involve the provision 
of any new resources in Australia, as the 
appropriate agencies will undertake the 
respective evaluation tasks as part of their 
normal research programs. If the proposals are 
accepted by NASA, there will be no exchange 
of funds between the parties. NASA will 
provide the necessary data from the satellites; 
Australia, for its part, will provide NASA with 
a “ground truth” evaluation of the satellite 
data. 


Windmill power 

The Swedish Telecommunications 
Administration is experimenting with 
wind-powered generators to supply electricity 
for outlying automatic telephone exchanges 
with no access to mains power. A wind-driven 
generator with a regulator has been installed 
at Ruokto, a hamlet in Arctic Sweden with 
only 10 subscribers. A propeller with three 
regulating and three stationary blades drives, 
through suitable gears, a three-phase 
permanent-magnet alternator. Measuring 2.5 
metres in diameter, the propeller starts 
revolving at a wind speed of 5M/S and stops 
at 3.5M/S. The set is supported 14 metres 
aboye ground on an aluminium mast. 

British trade mission 

Products ranging from electron and 
analytical microscopes to optical and 
electronic measuring instruments will be 
promoted in Australia during a British 
scientific instrument trade mission from July 
10 to 31. The mission leader is Mr L. R. 
Pullen, managing director of KDG 
Instruments Ltd. 

Other companies represented are: Airflow 
Developments Ltd, The Elga Group, 
Feedback Instruments Ltd, Sir Howard Grubb 
Parsons & Co Ltd, Measuring and Scientific 
Equipment Ltd, Metals Research Ltd, Smiths 
Industries Ltd, Optical Measuring Tools Ltd, 
Hi-Flex International Ltd. Inquiries should be 
directed to British High Commission offices in 
all capital cities, except Hobart. 

Dual fuel engines 

One of Melbourne’s new buildings, the 
41-storey BHP headquarters, will have nearly 


all its power requirements supplied by a range 
of British-built dual fuel engines running on 
natural gas and diesel oil. These engines start 
on diesel oil and then, when operating 
temperature is reached, automatically switch 
to a mixture of about 95 per cent natual gas 
and 5 per cent diesel oil. Six engines 
producing about 10,000bhp altogether are 
being supplied by Mirrlees Blackstone Ltd 
under a $1-million contract. The generating 
station powered by the engines will supply 
the building’s lighting, electrical services, the 
greater part of the air conditioning, and 
heating using the waste heat recovered from 
the engine exhaust system. 


Solid-state I KW transmitter 



A high-power, fully solid-state, 
communications transmitter for fixed and 
transportable roles has been developed in the 
UK by Marconi Communications Systems 
Ltd. Designated the HI080, the transmitter 
will deliver up to 1KW in the frequency range 
from 1.5 to 30MHz, with a setting accuracy 
of 1Hz. It comprises two 500W amplifier 
modules, a drive unit, an external aerial 
tuning unit, and a hybrid combiner which 
adds the outputs from the two amplifier 
modules. The equipment continues to provide 
an output at reduced power should one of the 
amplifier modules become unserviceable. 

Each amplifier module is made up of two 
25 0W amplifier stages, a preamplifier, 
protection systems, and stabilised power 
supplies. An input level of lOOmW maximum 
gives an output of 500W over the complete 
frequency range. The power supply 
inverter/stabiliser circuits allow the amplifier 
to maintain its performance figures over a 
wide variation of supply voltages. All 
sub-assemblies which make up the amplifier 
are constructed as plug-in modules. The drive 
unit provides separate switching for DSB, 
MCW and SSB facilities over the full 
frequency range. The operating frequency is 
selected by decade switching down to 
lOOKHz, with a fine tuning control and 
digital frequency selection down to 1Hz. 
(Marconi Communications Systems Ltd, 
Chelmsford, Essex, England.) ® 
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Only Philips use it. For these reasons. 

Superior quality Hi-Fi International stereo 
systems are specifically designed to exceed the 
demanding specifications of the internationally 
recognised standard of High Fidelity Reproduction 
(DIN45500), together with Philips own high 
standard of perfection born of vigorous research 
and development in electronics. 

Philips have long led the field internationally, 
in electronic and technical developments and 
their experts intend to keep it that way. 

Philips design, develop and manufacture—and 
only fully qualified dealers handle Philips hi-fi 
systems. So, when you see the Hi-Fi International 
symbol on Philips stereo hi-fi systems, you’ll know 
why Philips earned the right to use it. 



1. RH493/496/497/499 Ranging from 15 litre speaker 
enclosures. 20w R.M.S. with 8" woofer and 1" tweeter; 
to 74 litre volume/40w R.M.S. fitted with 12" woofer, 

4 x 5" mid range, 4x1" tweeter. All 8 ohm V.C. 

2. N4500 4 track 3 head stereo tape deck. Mixing, duo- 
play, multi-play and echo facilities. Mono/stereo and 
parallel playback. Before and off-tape monitoring. Sep 
channel mike controls. Electronic tape position selector. 
71 / 2 , 3%, 17/e speeds. High S/N ratio. High stability 
tape transport. Fast wind/rewind. 

3. GA308 Hi-Fi turntable unit with tubular tone arm, 
precise, stylus force adjustment and hydraulic Jift. 

2 speed, belt drive, slow running synchronous motor. 
Side thrust compensation. Floating suspension. 

4. RH591 High powered all silicon transistor stereo 
amplifier 2 x 20w R.M.S. cont. Frequency response 

± 0.5 db 20-20,000 Hz. S/N 90 db. T.H.D. 0.15% (2 x 
15 w). Rumble and two stage scratch filters. 2 position 
contour. All-input selector. 

5. RH590 Solid State Stereo Amplifier. Music Power 
2 x 15w; 2 x lOw R.M.S. Freq Resp 20-20,000 Hz 
±1.5 db. S/N 80 db. Rumble and scratch filters. 
Mono/stereo switch. Auto contour control. Separate 
volume, balance, treble, bass. All-input selector. 

6. RH691 Super sensitive tuner. AM/FM Stereo. Switch- 
able AFC. Switchable A.M. band-width. 3 international 
shortwave bands. 


AVAILABLE AT: N.S.W. -Allied Music Systems, 210 Clarence Street, SYDNEY. 
Autel Systems Pty. Ltd., 20 Pittwater Road, GLADESVILLE. Convoy Interna¬ 
tional Pty. Ltd., Cnr. Plunkett & MacLean Streets, WOOLLOOMOOLOO. Magnetic 
Sound Industries, 387 George Street, SYDNEY; 20 Macquarie Street, PARRA¬ 
MATTA. Photo Hi-Fi, 367 Pitt Street, SYDNEY. Sheldons of Bondi, 157 Curlewis 
Street, BONDI. W. Waters & Sons, Cnr. Crown & Station Streets, WOLLONGONG. 
Vista Dist. Pty. Ltd., 78 Roberts Street, WICKHAM (NEWCASTLE). Len Buckley 
Music Store, 120 Prince Street, GRAFTON. A.C.T.-J. B. Young Ltd., Giles Street, 
KINGSTON. SO UTH AUSTRAL IA-Radio Rentals Ltd., 77 Rundle Street, ADEL¬ 
AIDE, Challenge Recording Co., 6 Gays Arcade, ADELAIDE. QUEENSLAND-Myer 
Queen Street Store, Queen Street, BRISBANE, and INDOOROOPJLLY SHOP- 
PINGTOWN. Packard Bell Pty. Ltd., Queen Street, CITY, and 302 Wickham 
Street, FORTITUDE VALLEY. Tel Air Sales Pty. Ltd., George Street, CITY, and 

39- 1316L 
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INDOOROOPILLY SHOPPINGTOWN. McKinney Radio & Electrical Pty. Ltd., 501 
Ruthven Street, TOOWOOMBA. Mills Electrical Service & TV Centre, Gondoc 
Street, GLADSTONE. Keers Radio Service, Adelaide Street, MARYBOROUG 
Malvern Star Stores Pty. Ltd., East Street, ROCKHAMPTON. Woolworths 'B 
W,' 344 Flinders Street, TOWNSVILLE. Chandlers Pty. Ltd., Lake Stre< 
CAIRNS. WESTERN AUSTRAU A-Albert’s TV & Hi-Fi Centre Pty. Ltd., 282 Hi 
Street, EAST PERTH. A. D. Urquhart Pty. Ltd., 65 Market Street, FREMANTL 
Vox Adeon Nicholsons Pty. Ltd., 683 Hay Street, PERTH. Musgroves Limite 
223 Murray Street, PERTH; 280 York Street, ALBANY; Marine Terrace, GERAL 
TON; 193 Hannan Street, KALGOORLIE; 130 Victoria Street, BUNBUR 
VICTORIA- Phllips Industries Limited, Philips House, 252-262 Sturt Stree 
STH. MELBOURNE. TASMAN iA -Philips Industries Limited,2APierce St., MOONA 
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7 . GA202 Professional studio quality 
turntable with unique electronic brain. 
Electronic speed tacho controlled turntable 
jrlve. Photo-electric OFF switch. Complete 
floating suspension. Very low wow, 
rumble. Hydraulic arm lift. Fully 
compensated side-thrust for all 
arm positions. 

3. 


HIGH FIDELITY 


mm 

f 


INTERNATIONAL 
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UR NEW PLA YMASTER 


In part one of this article, presented last month, we described 
the features of our new amplifier, the manner in which they 
were achieved, and constructional details up to and including 
the main amplifier boards. This month we complete the 
description with details of the preamplifier board, the 
stabiliser/protection board, the tuner, and details of the 
setting up procedure. 


by GEORGE HUGHES 



At this stage we suggest that you 
concentrate on the front panel assembly. This 
involves the four slider controls, the two 
push-button switches, and the tuner. All these 
must be mounted with countersunk screws, as 
must the front panel itself where it is secured 
to the two side panels. These screws are 
ultimately hidden by the label. Make sure all 
countersunk holes allow the screws to seat 
properly. If not, countersink further, remove 
burrs, etc, as necessary. 

Each push-button switch is supported on a 
mounting bracket. Mount each switch on its 
bracket and this assembly on the inside of 
the front panel. Locate the switches so that 
they are centered in the cutouts and the 
buttons cannot scrape on any edge. Fit the 
brackets permanently, but remove the 
switches until the label is fitted. 

It is also necessary to fit two %in long 
tapped bushes which will ultimately support 
the sub-panel on which are mounted the four 
slider controls. Each slider control is held to 
the sub-panel by mounting lugs pushed 
through holes in the panel and bent over. 
Mount each control so that the single pair of 
connecting terminals is on the lower edge. 

The front panel label should now be 
fitted. Glossy bromide prints of the panel 
label will be available through the reprint 
service at 50 cents each. We expect that at 


least one of our advertisers will have panel 
labels available by the time this article appears 
in print. After fitting the label, remount the 
push-button switches on their brackets. 

The next sub-assembly is the preamplifier 
circuit board. 

It is immaterial whether plastic or metal 
capped types of transistor are used on this 
board, but the plastic encapsulated types are 
cheaper than theii metal capped counterparts. 
The complete circuit board layout shows the 
connections for a magnetic pickup. The 

(PART TWO) 

smaller layout section is that for a piezo 
(ceramic or crystal) pickup. 

When wiring the stabiliser/protection 
board watch the polarity of each of the four 
rectifier diodes, the pin connections of the 
SCS in relation to the lug on its case, and that 
the sensing resistor is mounted away from the 
board by about a quarter of an inch. 

Before these circuit boards can be 
mounted, it is important to mount the 
remaining sub-assemblies associated with the 
front panel. 


Cut a piece of clear, thin plastic sheeting 
VMn x 5in, and fasten this over the opening 
for the tuner scale on the inside of the front 
panel, using contact adhesive or a suitable 
cement. Take care that excess adhesive does 
not exude into the clear area of the plastic 
window. 

The tuner assembly is mounted on the two 
push-button switch bracket mounting screws 
using an additional two nuts. The thickness of 
the bracket and the first two nuts act as a 
spacer for the tuner panel, which provides 
clearance for the pointer. 

When in position, check that the dial 
mechanism has free travel for the full scale 
length. Slacken the mounting nuts and adjust 
if necessary. Wire the tuner to its appropriate 
contacts on the push-button switch (see main 
circuit diagram). 

The resistor and transistor networks 
required for the tuner and its indicator are 
shown in the accompanying diagrams. The 
small number of components involved can be 
placed on a miniature tagstrip and mounted 
under one of the push-button “Mode’' switch 
mounting screws. 

Solder two 47K resistors between each 


Component layout diagram for the preamplifier board , as viewed from the 
component side. As shown , it is wired for magnetic pickups . The layout for 
crystal/ceramic pickups is shown on page 41. 
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pair of end lugs of a 5-lug tagstrip. Mount the 
control sub-panel on the two brass pillars 
already in position at the inside of the front 
panel. The tagstrip should then be mounted 
under the nut closest to the balance control, 
and tightened so that it is parallel to the axis 
of the control. Connect each end lug of the 
tagstrip to the balance control element 
terminals, and provide the inner lugs with 
about eight inches of stereo screened pair. 
The braids of the stereo pair should be 
twisted together and connected to the tagstrip 
mounting lug. 

Run the stereo screened pair from the 
balance control to the appropriate contacts 
on the mode switch and solder these in 
position. Dress the lead so that it is tucked 
neatly in the jnside of the front panel fold at 
the bottom edge. Cut the braids flush with 
the outer plastic covering of each screened 
cable within the pair. Wire the remaining 
contacts on the two switches with 24 gauge 
tinned copper wire. 

Two circuit boards are mounted on the 
intermediate panel, the preamplifier and the 
protection/stabiliser board. The larger 
(preamp) is mounted to the front and the 
smaller to the rear. Four brass spacers are 
used to support the large panel and two for 
the small one. These are 3/8in long, ^in 
diameter, tapped l/8in Whitworth. Use Vzin 
long mounting screws. 

To eliminate a chassis hum loop, it is 
necessary to insulate one end of the 
intermediate panel. This is done by placing a 
strip of electrical tape between one end of 
the panel and the inside surface of the 
adjacent side panel. The mounting screws are 
insulated with two power transistor bushes. 

When the intermediate panel is in position, 
slide the preamp board on to its mounting 
screws and accurately cut and connect all 
leads. Allow sufficient lead length to raise the 
panel for service purposes. Wire and dress the' 
open leads associated with each channel of 
the bass and treble controls in their own 
channel groups, to keep channel crosstalk to a 
minimum. 

The “earthy” return of the volume control 
and the wiper contact of the balance control 
should be connected together and run to the 
board connection provided. This point has 
been identified on the accompanying circuit 
board layout. (“Common Controls - GND”.) 

The screened lead from the preamplifier 



Component layout diagram for the 
stabiliser/protection board , as viewed 
from the component side. 


Here it is... 

Hl-F 

A combination of talented designers 
and the finest technical minds. 


Arrow proudly presents: 
Leak Stereo 70 Amplifier 



. ATTRACTIVELY STYLED 
• THREE YEARS' GUARANTEE 


The Stereo 70 is full of latent power—up to 35 watts RMS per channel. 
Distortion is a mere 0.1% at IKHz for all power outputs up to 25 watts RMS 
per channel. Power to spare for that second pair of speakers. Front panel is 
elegantly finished in black and silver. Walnut and Teak finish cabinet. Headphone 
socket for quiet listening, and a DIN record/replay socket for a portable tape 
recorder. Also standard inputs at back of amplifier. 

Call in for a demo. now. Write or phone for a colour brochure 
and independent test report and special Arrow Quote. 


LEAK 



Also available two 
magnificent NEW 

[LEAK 

THREE-WAY 
SPEAKER SYSTEMS 

Wonderful sound whichever model you choose 
—200 or 300, now better than ever. Shortly 
to be released is a larger model—600, with 
three speakers. Call in for a demonstration. 
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or panel... 

mounted for installation in automatic testing and 
logging systems (3 instruments can be mounted in 
a 19" x 8i" standard rack panel) 


portable... 

with leather carrying case incorporating 
space for test leads 

laboratory 

with large storage compartment for 
accessories 


/N _ I _ ELECTRONIC 

L»niYlnr K THERMOMETERS 

give fast response readings from -200° C to +1100*0 


Both routine and precision temperature measurements can be 
made accurately and reliably over a wide range by fully inter¬ 
changeable Comark electronic thermometers. Comark Series 
1600 instruments measure directly from all commonly used types 
of thermocouples—scanning up to nine inputs. 

Four ranges of instruments are available with each range having 
three groups: 

1. One control, simple operation, wide range measurement 
to ± 2% ± 1°C accuracy 

2. Measures in 100°C steps over long effective scale length 
with accuracy of ± 0.1% ± 2°C 

3. Measures in 10°C steps over very long effective scale 
length with accuracy of ± 0.1% ± ,5°C 

A special instrument is available for use in the clothing industry 
measuring the temperature of presses used for bonding fusible 
interlinings—just one of the many special applications for 
Comark thermometers. Further information and informative 
literature is available on request. 
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board to the power amplifier has its screen 
connected to the common rail of the power 
amplifier board only. (See power amplifier 
board layout.) The leads from the “Mode” 
switch have their screens connected to the 
reamplifier board only. (See preamplifier 
oard layout.) 

The leads from the “Source” switch have 
their screens connected to the DIN socket 
commons. All four DIN socket commons are 
connected together. The phone input lead has 


bush. 

At this stage you may be just “itching” to 
plug in and play music. But first, it is 
necessary to make some adjustments. 

These, which must be done in this order, 
are: Setting the stabiliser output voltage to 60 
volts, setting the short circuit trip point, and 
setting the quiescent current of each output 
stage. 

One rule before you even plug the 
amplifier into a 240 volt AC outlet is - check 



t OPTIONAL TUNING INDICATOR 


Circuit diagram for the tuner. This has been modified to include a tuning indicator. 
A component layout diagram is shown on page 41. 



*TT^ a, f ce 


AEGIS PTY. LTD. 

P.0. Box 49, 

Thornbury, Vic. 3071 
Phone 491017, 49 6792 


the wiring. If everything is in order, you can 
commence the adjustment procedure. 

Disconnect all wiring between the 60 volt 
outputs of the power supply and the amplifier 
circuits, and temporarily place a IK 5 watt 
resistor from the 60 volt output to chassis. 
Set the two preset potentiometers on the 
stabiliser/protection circuit board to about 
mid position and apply power. 

Adjust the 4.7K preset potentiometer 
until the voltage across the IK resistor is 
exactly 60 volts. Switch off. 

To set the short circuit trip point requires 
a 4 ohm wirewound resistor with no less than 
10 watts rating. Connect one end 
permanently to a chassis point and the other 
to a short flying lead. 

The resistor is to simulate the load 
presented to the power supply by the two 40 
watt amplifier channels working at maximum 
power. It should be connected only 


its screen connected to both the DIN 
common and the preamplifier board. (See 
preamplifier board layout.) 

The protection/stabiliser board should 
have the copper pattern around at least one 
mounting hole lightly tinned to ensure good 
contact when the board is mounted. Orientate 
the board so that the 0.47 ohm resistor is 
parallel to the top edge of the panel. Do not 
connect any leads to the 60V output point on 
the board at this stage. 

Place the rear panel assembly in position 
and bolt it so that the DIN sockets are to the 
right when the amplifier is viewed from the 
rear, topside up. Connect all the remaining 
wiring except the 60 volt feeds to the 
stabiliser/protection circuit board. 

Connect a 22 inch length of heavy 
shielded pair (not a stereo pair) to one 
terminal of the fuse and the remaining 
terminal of the power transformer connecting 
tagstrip. Connect the braid to the mounting 
lug of the above tagstrip. Run the screened 
pair along the inside lower corner of the rear 
panel, past the end of the intermediate panel 
nearest the controls and tuck it between the 
slider controls and the front panel. 

Cut the length so that comfortable 
connection can be made to one side pair of 
the Mains switch contacts. Cut the braid off 
neatly about one inch from the switch and 
insulate it with a short piece of PVC sleeving. 
Connect a .OluF 2KV ceramic^disc capacitor 
across the same switch contacts. Feed the 
power flex through the hole in the rear of the 
chassis and secure it with a locking cable 


WAYNE COMMUNICATION 
ELECTRONICS 


Resistors: 

Mixed values, i watt. $3 per 200 
\ watt .$3 per 200 1 watt $3 per 200 

Capacitors: 

Silver Mica. 750 volt 
lOpF. to lOOOpF. 5c each. 

Transformers: 

230v PRI. 510v C.T. 2 amps. Sec. 
$15.00 each. 

230v PRI. 5v C.T. 30 amps. Sec. 


$10.00 each. 

Cavity: 

Contains 3CX100A or 2C39A. 

Cavities Gold Plated. Cathode 
Circuit tunes 1296Mhz. $15.00 each. 

VHF Transmitters: 

ARC49. 100-156 Mhz 

832A P.A. Modulator P-P 6L6 

Good condition $20.00 

Computer Boards: 

Contain 6 VHF NPN Sil. Transistors 
(Simil. BC 108) Diodes, etc. $1.25 each. 


Tektronix 585 85 Mhz. Dual trace oscilloscope. With type 82 Plug-in. 1-P6008 10 X 
probe. 1-P6082 IX probe. Tektronic 500A scope mobile trolley. In excellent condition. 

757 GLENFERRIE ROAD, HAWTHORN 3122 
PHONE 81 2818 
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San\u* au-iOi 
SOClO STATE STCRLO AMfll 


SANSUI DISTRIBUTORS: Australia, excepting IV.A.; Simon Gray Pty. Ltd. Head Office: 28 Elizabeth Street, Melbourne. 
3000. Tel. 63 8101 *. Telex: 31904. Sydney Office: 53 Victoria Avenue, Chatswood, N.S.W. 2067. Tel. 40 4522*. Canberra 
Office: 25 Molonglo Mall, Fyshwick, A.C.T. 2609. Tel. 95 6526. Adelaide Office: 301 South Terrace, S.A. 5000. 
Tel. 23 6219. N.T.: Pfitzner’s Music House, Smith Street, Darwin. 5790. Tel. 3801. Old.: Sydney G. Hughes, 154-158 
Arthur Street, New Farm, Brisbane. 4005. Tel. 58 1422. Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. 
7250. Tel. 2 5322. W.A. Distributors: Carlyle & Co. Pty. Ltd., 1-9 Milligan Street, Perth. 6000. Tel. 22 0191. Sansui 
equipment is manufactured by: Sansui Electric Co. Ltd., 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan. 




has been 
exposed 
for what 
it is. 


They said “Surprise Packet”. That’s 
exactly what it is. The completely 
independent review in the May issue of 
“Electronics Today” also says . . . 
“Performance of the Sansui AU-101 
stereo amplifier belies its low price”. 

And that’s true, too! 

Frankly the Sansui AU-101 offers more 
real performance than any other 
amplifier ever available for only $138. 
Let’s quote a little more from this 
unbiased and authoritative review . . . 

"The measured performance of the 
amplifier is very good. The frequency 
response is exceptionally flat under all 
conditions of loading and the distortion 
is exemplary, being less than 0.8% 
under all conditions of testing. 

The intermodulation distortion was 
particularly good, being 0.3% at full load 
and less than 0.1 % at 1 watt output. 
One of the features we liked best was 
the output damping factor of 70. This is 
the best damping factor we have seen in 


any amplifier under $300, and there are 
many amplifiers at $600 which don't 
have as good a damping factor. This 
means that both the bass and transient 
response of the loudspeakers attached to 
the amplifier is immeasurably improved 
when compared to that provided by an 
amplifier with a damping factor of, say, 
only 20. 

The hum and noise performance are 
both very good and better than most 
other amplifiers at twice the price.” 

“The Sansui AU-101 is a very good buy, 
particularly at the price . . ” 

There are the facts. Here are brief and 
necessarily abridged specifications:— 

*Ask for full details. Send the coupon now 
... we know you’ll agree that the Sansui 
AU-101 is a real “Surprise Packet”! 


SPECIFICATIONS: 

Music power: 50 watts at 4 ohms. 

44 watts at 8 ohms. 
R.M.S. power: 36 watts at 4 ohms. 

30 watts at 8 ohms. 
Total harmonic distortion: 

Less than 0.8% at rated output 
Frequency response: 

20-60,000 Hz. ± 2 dB. 

Channel separation: 

Better than 45 dB. 

Input sensitivity: 

3 mV (Magnetic cartridge) 
Dimensions: 16" x 11" x 4%" 

Price: $138 


I Simon Gray Pty. Ltd., 

I 28 Elizabeth St., Melbourne 3000. 

I Please send me all the tacts on 
1 the Sansui AU-101 and the name 
of my nearest Simon Gray fran¬ 
chised dealer. 


Sound 

Satisfiers 


ScuistlL 


NAME . 

ADDRESS 


POSTCODE 


SG-tOt.771 
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PHONO INPUT 


PHONO CONTACTS 
ON SOURCE SWITCH 


AUUiO + 60V 
OUTPUT 



Component layout 
for preamplifier 
board as modified 
fo r use with 
crystal/ceramic type 
pickups. See main 
diagram, page 36. 


Component layout 
for the tuner printed 0 sc. 
wiring board, as 
viewed from the GANG 
component side. See 
circuit on page* 39. 



intermittently, hence the flying lead. 

Place a voltmeter across the output, and 
rotate the IK preset potentiometer clockwise. 
Switch the power supply on and touch the 
end of the Hying lead briefly on the 60 volt 
output from the stabiliser. If the power 
supply protection circuit does not trip, 
advance the pot slightly and touch the lead on 
the output again. Repeat until the circuit 
trips, as indicated by the positive output 
voltage dropping to almost zero. 

A tripped power supply is reset by 
switching off for at least the time required for 
the reservoir capacitor to completely 
discharge. 

Remove the IK 5 watt resistor and the 4 
ohm resistor used in setting up the power 
supply section, and connect the 60 volt feed 
line of one power amplifier to the supply 
output through a series 27 ohm wirewound 
resistor. Connect a loudspeaker of the correct 
impedance to the appropriate rear socket. 

Set the quiescent current preset pot to 
mid position and switch the amplifier on. 
Measure the voltage across the 27 ohm 
resistor, and if it is above 8 volts, reduce it by 
rotating the preset potentiometer. If this does 
not reduce the voltage appreciably, switch off 
the amplifier and look for faults. 

If the voltage across the resistor is low, of 
the order of 4 volts or less, place a current 
meter in series with the collector lead to the 
top 2N3055 (BDY20) power transistor. 

Disconnect the 60 volt feed wire from the 27 
ohm resistor and connect it directly to the 60 
volt stabiliser output. 

Make sure the connection to the meter is 
reliable, as an open circuited feed to the 
output pair, even for a brief moment, will 
destroy one or both driver transistors when 
power is applied. 

Set the meter to the 100mA DC range, 
and temporarily short it out to prevent meter 
damage from the initial current surge flowing 
into the speaker coupling capacitor. 

Switch on, remove the meter short, and 
adjust the preset potentiometer until the 
meter shows a quiescent (zero signal) current 
of 40mA DC. 

Reconnect the collector lead and repeat 
the above procedure for the other channel 
amplifier. When complete, connect all other 
supply leads to the 60 volt supply output. 

It is highly unlikely that catastrophic 
faults will be present in other sections of the 
amplifier, but to assist in fault finding, we 
have nominated expected voltages around the 
salient areas of the amplifier. These should be 
considered as nominal, because component 
and parameter spreads are likely to modify 
them slightly. 

Abnormal deviations of voltage should be 
looked upon with suspicion - lower than 


average readings as indicative of excessive 
current drain; higher than average readings of 
incorrect values of resistor or biasing. 

If suspicion is levelled at a particular stage, 
check the voltages against the same stage in 
the opposite channel. 

The final detail is the cabinet. No doubt 
there are many readers who are adept at 
woodworking, and who have their own ideas 
of what they would like to blend with their 
existing furnishings and decor. The ability to 
make such a choice is one of the advantages 
which favour the home constructor. 

Cabinet details will be published in the 
next issue, and the design should appeal on a 
number of counts. On the one hand, the 


construction is basically simple; simple 
enough to appeal even to those with limited 
woodworking experience. 

On the other hand it lends itself to a 
variety of finishes, and finishing methods. 
Again, most of these will come well within 
the scope of the less experienced constructor, 
yet can result in a really professional looking 
job. The photographs at the beginning of this 
and last month’s articles will give some idea of 
what can be achieved. 

In the meantime, you may concentrate on 
the electrical side of the project. If you take 
care with the wiring, and follow our in¬ 
structions carefully, you should be re¬ 
warded with a first-class performance. ® 


We train 

radio enthusiasts 

who want to 
become experts 


...........POST THIS COUPON TODAY........... 

SLolls ® 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 George St., Sydney, 2000. 

290 Adelaide St., Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 

89 St. George’s Terrace, Perth, 6000. P.O. Box 3396 Singapore 1. 
Please send me, free and without obligation, full details of your 
courses in Radio For Amateurs. 

Mr., Mrs., Miss.Age. 

Address. 


No sales counsellor will call 


..Postcode. 


We can make you the person to whom 
people will look when they have a radio 
problem. We can help you to become 
an expert in the theory and practice of 
modem radio, or we can give you the 
know-how to get an Amateur Operator’s 
Certificate. 

Either way, you’re making the most 
of your interest in radio by taking a 
Stott’s correspondence course. 


Radio For Amateurs Course: 

From radio basics, to intricate principles. 
Receiver design and construction. 

Latest techniques in electronics. Every¬ 
thing you’ll ever need to know, made 
easy to understand by top radio engineers. 

Amateur Operator’s Certificate: 
Gives you the background knowledge and 
the skills you need to pass thePMGexams 
and get your Certificate of Proficiency. 
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Chemicals in Electronics 


Valuable Aids in 
Production and 
Maintenance 

by PHILIP WATSON 





»®««wt**** 

c U*ANf« 



Our Serviceman is taking a holiday. In place of his usual article we are presenting 
this survey of chemical products for the electronics industry. While not all have 
been produced specifically for the service bench, most deserve a place on it. But 
which of the many types should be used in a particular situation? We hope this 
discussion, and the accompanying chart, will help you make these decisions. 


Not so very long ago, the serviceman or 
maintenance mechanic used only a few 
chemicals in his daily work. A few common 
solvents, such as methylated spirit or petrol 
were about all that were available - and their 
value was strictly limited. 

Most readers will remember the advent of 
the first cleaning fluids designed specifically 
for electronic components and the impressive 
manner in which they could cure a noisy 
switch or pot; a dramatic experience when 
witnessed for the first time. These cleaners 
were basically carbon tetrachloride, plus a 
small quantity of lubricant, such as lanolin. 
Unfortunately, carbon tetrachloride is a very 
toxic substance; apparently much more toxic 
than most people realised when it was first 
marketed. As a result, it is seldom used in this 
role today. 

Happily, there are now solvents available 
which, while being highly effective, are free 
from the toxic effects of carbon tetrachloride. 
In fact, there is a whole range of chemicals 
available to help today’s serviceman do a 
better job in a shorter time. There are 
chemicals to “dry out” damp wiring or 
components; to protect against damp 
conditions in the first place; to clean contacts; 
to clean tape heads; to protect aerials and 
cables against salt spray and industrial fallout; 
to freeze components suspected of being 
intermittent; and even to put out a fire should 
one be unfortunate enough to start one. 

Most of these are packaged in aerosol 
form. In some cases the same product may be 
available in bulk form, and is usually a good 
deal cheaper. However, the aerosol is a very 
convenient package. It enables the chemical 
to be directed to the precise area required. An 
added advantage is that, where the chemical is 
employed in a cleaning role, it can perform its 
job much better by reason of its being applied 
under pressure. 

On the other hand, products such as 
silicone greases, heatsink compounds, etc, are 


just as conveniently used from a tube or jar. 

As is so often the case, the very 
multiplicity of products creates its own 
problem. With so many claims and counter 
claims in the advertising screeds, just which 
product should one use for what purpose? 

This is why we have prepared the 
accompanying chart. It is divided into various 
product classifications on the one hand, and 
into company names or brand names on the 
other. So, once you have decided that a 
particular classification is what you require, it 
is a simple matter to determine which firms 
market this kind of product. 


A dramatic demon¬ 
stration showing the 
safety of the fluoro¬ 
carbon type solvents . 
With the major part of 
its wiring and chassis 
immersed in a bath of 
“Freon TF", thisCRO 
has power applied and 
is operating normally . 
(Photo by courtesy of 
F. C. Lovelock Pty 
Ltd , agents for E. L Du 
Pont de Nemours & 
Co, Freon Products 
Division.) 


However, it must be realised that our 
product classifications are necessarily fairly 
broad. Simply because two products are listed 
under the same heading, it does not mean that 
they are chemically similar or that they will 
perform identically. It simply means that they 
are designed to do the same major job. When 
in doubt, the reader is advised to obtain more 
specific data from the makers or his agents. 

Our list embraces three broad types of 
material; petroleum based liquids (plus 
solvents), silicones, and fluorocarbons. Most 
readers are reasonably familiar with 
petroleum products and their more obvious 
characteristics. To a lesser degree they may 
also be familiar with the silicones but, in any 
case, we can most conveniently expand this 
theme as we deal with some of the individual 
products. 

Right now, however, might be a good time 
to say something about the fluorocarbons. 
There are a whole range of these but, within 


42 


ELECTRONICS Australia , July , 1971 




the scope of this article, we are not able to 
discuss more than one or two. However, they 
are most important substances which are 
already playing a very large .part in industry 
generally and electronics in particular. This 
latter role, already large, is growing rapidly as 
more and more people associated with the 
industry realise the advantages which these 
substances have over the older products. 

In the role of solvents, cleaning agents, 
moisture expellents etc, the most popular 
fluorocarbon base is trichlorotrifluoroethane 
(trichloro-trifluoro-ethane). It is more 
commonly referred to by one of its 
proprietary names, “Freon TF”, a registered 
trademark of the DuPont Company. However, 
it is used by a number of companies as a base 
for their own particular products. 

Trichlorotrifluoroethane is a quite a 
remarkable product. It appears to have all the 
desirable characteristics one could wish for, 
yet has none of the disadvantages associated 
with earlier products. So much so, in fact, 
that one is almost prompted to inquire, 
“Where’s the catch”? 

In fact, thfere does not appear to be any 
catch. On the one hand it is a most effective 
solvent for oils and greases of virtually every 
kind, and has a very low surface tension. On 
the other hand it does not react with paint, 
rubber, plastics or other constructional 
materials. It vaporises rapidly and leaves no 
residue. It is non-flammable. It is non-toxic. 

Its toxicity rating, as set by the American 
Conference ot Government Industrial 
Hygienists, is given as 1000 parts per million 
(PPM). This is the maximum concentration to 
which a worker may safely be exposed for a 
normal work day, day after day, without 
adverse effect. By comparison, 
trichloroethylene is rated at 100PPM and 
carbon tetrachloride at 10PPM. 

At the industrial level this product is 
commonly used as the liquid medium in 
ultrasonic cleaning and degreasing systems. Its 
inert characteristics make it particularly 
suitable where it is desired to immerse 
complete and quite complex devices, 
containing a wide variety of constructional 
materials, without risk of damage. 

While trichlorotrifluoroethane in its pure 
state is a highly effective solvent - and 
probably safer than any other - it is 
frequently mixed with other solvents when a 
more specialised product is required. Such 
products will generally be more effective in 
the role for which they are intended but 
should be used with caution in other 
applications. Typical added solvents would 
include methylene chloride, acetone, ethyl 
alcohol, chloroform, etc. 

So much for general discussion. Let us 
now consider each of our application columns 
in detail. 

MOISTURE EXPELLENTS: As the 
classification suggests, these substances are 
most valuable by reason of their ability to 
displace moisture. They have a much lower 
surface tension than water and so tend to 
“burrow” beneath a layer of moisture on, for 
example, an insulator or insulated wire. Since 
they are in themselves insulators, the action is 
to replace the conductive layer of moisture 
with a layer of non-conducting material. In 
some cases this layer may remain; in some 
cases it may evaporate quite rapidly. 

They are particularly useful where rain or 
damp has penetrated to electrical wiring, 
especially high voltage wiring such as 
automotive ignition systems etc. Sprayed over 
ignition cables and inside a distributor cap 
they can bring a wet ignition system to life in 
a quite dramatic manner. 

Electrical components, such as 
transformers, chokes, motors and similar 



solid state 
controlled 
temperature 
soldering system 


□ NO MOVING PARTS 

□ ACCURATE, HIGH SENSITIVITY ELECTRONIC CIRCUIT 

□ TEMPERATURE SELECTION WHILE TOOL IS UNDER LOAD 

In one step, Adcola have forged ahead in controlled temperature 
soldering methods. New Adcola equipment, incorporating an advanced 
electronic circuit, provides unique advantages — 

No moving parts. Not subject to wearing contacts. High reliability. 

Fast production without risk of thermal damage to sensitive devices. 
Longer tip life. Allows use of standard TRICLAD and ARMCLAD tips. 
No idling temperature hunting — correct temperature selected 
at a turn of the dial. 

Two low voltage power units available. Two sizes of tool with 
Initial heat-up to 750 F or 400°C, in 55 seconds. 

TC3, weighing %ths oz., has three times the power of 
equivalent size 12 watt M20. 

TC8, weighing 3 oz., has almost four times the power of 
equivalent 23 watt M64. 

Please ask for literature 


A px \| ^ Selection is simple: from our brochure. Yours for the asking. 

f\UUULA\ ADCOLA PRODUCTS 


PTY. LIMITED 

VIC.: 22 Firth St., Doncaster, 3108 (Tel. 848 3777) 

NSW: 17 Burwood Rd., Burwood, 2134 (Tel. 747 1606) 
S.A.: F. R. Mayfield Pty. Ltd., Adelaide (Tel. 8 4131) 
QLD.: T. H. Martin Pty. Ltd., Brisbane (Tel. 21 5644) 
W.A.: Everett Agency Pty. Ltd., Perth (Tel. 8 4137) 
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V TANNOY V 


Monitor Cold, full range world-famous dual concentric loudspeakers, 
a further refinement in the almost legendary Tannoy range. 

• Entirely new crossover network. 

• Facilities for adjusting treble energy to suit prevailing acoustic 
conditions. 

• Treble roll-off to accommodate variations in programme material. 

• Smoother frequency response in the middle treble register with a 
more constant impedance characteristic. 

• Impedance is normally 8 ohms, but never falls below 5 ohms. 

AW A . . . Australia's Own Electronics Organisation 

SYDNEY—Phone 797 5757 ADELAIDE—Phone 72 2366 

MELBOURNE—Phone 67 9161 PERTH—Phone 28 6400 

BRISBANE—Phone 41 1631 

Distributed through the Consumer Products Division of AWA 



devices can often oe salvaged after a dunking 
in water if they are immersed in a bath of 
such solutions. Similarly, EHT circuitry and 
components in TV receivers can be effectively 
treated when effected by damp conditions. 

While the foregoing comments are 
sufficiently general to apply to most products 
under this general heading, there are, in fact, 
two quite distinct basic chemical 
compositions which arc used in this role. One 
is a petroleum product, the other a 
fluorocarbon product. 

The petroleum based products usually 
consist of a very light mineral oil; typically a 
grade similar to what is commonly called 
“white spirit”. To this is added such 
substances as diacetone alcohol, 
trichloroethylene, or similar solvents. 

Most instructions accompanying these 
products claim that they do not react with 
paint, rubber, plastic (etc), although some 
issue warnings that they may react adversely 
in some circumstances. 

In view of the mineral oil base it is almost 
inevitable that certain plastic substances may 
be damaged, since there are several which 
readily soften in kerosene, mineral turps, and 
similar products. For the same reason, rubber 
may be affected. In some cases the degree of 
reaction, for any one substance, may depend 
on the degree of wetting involved. A light 
spray, in circumstances where there is 
reasonably rapid evaporation, may have 
negligible effect on a particular substance, 
whereas a thorough wetting in a confined 
space may be disastrous. 

For this reason do not be tempted to 
spray these substances indiscriminately. 
Check carefully for any substances likely to 
be adversely effected. If possible, check with 
a piece of scrap material before use. 

A natural characteristic of these products 
is to leave a thin coating of mineral oil over 
the object which has been treated. Whether 
this is a desirable characteristic or not 
depends on the individual circumstances. In 
some cases such a coating may serve as a 
protection against further moisture 
contamination. In other cases it may create a 
secondary hazard by retaining dust particles 
which come in contact with it. It is up to the 
user to make his own decision in the light of 
the particular circumstances. 

A warning concerning these substances 
concerns their flammability. By reason of 
their mineral oil base it will be obvious that 
they all involve this risk to some extent. What 
is not so commonly appreciated is the effect 
of the propellant on their flammability. 

There are two popular propellents used 
with these aerosols: Petroleum gases or 
tluorocarbon gases. Petroleum gases have the 
advantage of being much cheaper, but have 
the very serious disadvantage that they are 
highly flammable; much more so than the 
product they are expelling. The risk with any 
aerosol containing flammable material is that, 
if the expelled material is ignited, flame may 
find its way back through the valve, ignite the 
contents, burst the container, and shower the 
user with flaming liquid. 

While the chances of flame finding its way 
back through the valve are small, it has beer! 
known to happen, with fatal results. 

Fluorocarbon gases have the disadvantage 
that they are more costly than the petroleun 
gases, but the very important advantage tha 
they are non-flammable. More than that, they 
actually inhibit flammability and raise the 
flash point of the contents by a ver>! 
significant amount. Thus, while it would be 
wrong to regard such aerosols as completely 
non-flammable, the risk associated with their 
use would be lower than that indicated by the 
flash point of the mineral oil contents alone. 
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FIRM 

MOISTURE 

EXPELLANTS 

CONTACT 

CLEANERS 

TAPE HEAD 
CLEANERS 

NON-DRYING 

INSULATING 

COMPOUNDS 

HEAT SINK 
COMPOUNDS 

DRYING TYPE 
INSULATING 
COMPOUNDS 

PRINTED 

CIRCUIT 

LACQUER 

FREEZERS 

FIRE 

EXTINGUISHERS 

RECORD 

ANTI-STATIC 

LUBRICANTS 

Ampex 

Aust. Pty. Ltd. 



Tape Head 
Cleaning Fluid 









Ardrox 

Aust. Pty. Ltd. 

WD40 

WD40 










CRC Chemicals 
Aust. Pty. Ltd. 

CRC 2-26 

CRC CO 

CRC CO 



CRC 

Lectra-Shield 
& Urethane 

Seal Coat 






Dow Corning 
Aust. Pty. Ltd. 

Penelube 

Penelube 


No. 3 

Compound 

340 Heat Sink 
Compound 

1890 & 630 
Coatings 

1890 & 630 
Coatings 




33 4 44 
Silicone 
greases 

F. C. Lovelock 
Pty. Ltd. 

Freon TF 

Freon TF 

Freon TF 






Freon FEI30I 



Ferris Bros. 
Pty. Ltd. 

Lectro-Lube 

Lectro-Lube 




Contact Guard 


Tele-Freeze 




General 

Silicones 

Pty. Ltd. 

Gensil 56 

Gensil 56 


Gensil I2S, 

21 A, 24, 25 

Gensil 1 3 

Gensil 52 






Goldring 
Engineering 
(Aust.) Pty. Ltd. 



Tape Head 
Cleaner 







Anti-Static 


Helmar Chemical 
Products 

Pty. Ltd. 

Quikfix 

H.1000 


CMI & MS4 

MS2623 

H.7000 

H.7000 

Circuit 

Chiller 

Fire 

Extinguisher 



H. Rowe & Co. 
Pty. Ltd. 

Kontakt 101 

Kontact 60, 

61, & WL 

Kontakt 90 

Kontakt 72 


Kontakt 70 

Kontakt 

SKI0 

Kontakt 75 



Kontakt 88 

Jacoby, Mitchell 
& Co. Pty. Ltd. 

Super 

Servisol 

Aero-Klene 

Servisol 










Leroya Industries 
Pty. Ltd. 



Bib Tape Head 
Kit 









Philips 

Industries Ltd. 


815/CCS 




815/PCS 


815/FRS 


815/ASS 


Plessy Rola 

Pty. Ltd. 

Electrical 88 

Switch & 
Contact Cleaner 






Freez-it 

Fire 

Extinguisher 


Slix-it Silicone 
Lube 

Richard Foot 
(Aust.) Pty. Ltd. 

AF-Spray 

2A-X. 

Ultraclene & 
AF-Spray 

AF-Spray 

Electrolube 

SG-4 



Electro lube 
PCL 

Electrolube 

Freezer 



2G-X 

Selleys Chemical 
Company 

RP7 












and very much lower than for a combination 
of the mineral oil and petroleum gas. 

As already indicated, fluorocarbon based 
materials may also be used as the moisture 
expellent itself. Trichlorotrifluoroethane is 
the one most commonly used, and it is 
rapidly replacing the petroleum based 
products in many applications. It functions in 
this role by reason of its low surface tension 
- it literally “washes” the water off the 
surface. The figure for its surface tension is 
given as 17.8 dynes/cm, compared with 
petroleum naptha at 25.4, carbon 
tetrachloride at 26.9, trichloroethylene at 
29.2, and water at 72.8. 

In fact, the surface tension figure of 17.8 
dynes/cm is among the lowest in a list of 
some 80-odd well-known industrial solvents. 
The only comparable figures are a petroleum 
derivative, n-Hexane at 18.4, and ethyl ether 
at 17. 

Apart from its effectiveness in this role, its 
greatest value is in its safety. It may be 
sprayed on virtually anything with negligible 
risk of damage, with no risk of fire, and with 
no risk to the operator’s health. 

CONTACT CLEANERS: In the past, most 
of the substances listed under “Moisture 
Expellents” were regarded as useful in this 


role also. In fact, most of those currently 
available are described by their makers as 
being suitable for this function. To the extent 
that they will dissolve or wash away foreigh 
matter, this assumption is correct. The 
important question is whether the film of oil 
which remains will be beneficial or 
detrimental. This is a decision which the user 
will have to make for himself, taking into 
account all the circumstances. 

In fact, there appears to be a definite 
trend away from using these products in this 
role. More attention is being given to products 
which are simply solvents of most likely types 
of foreign matter and which dissolve oily or 
greasy substances and, particularly when 
applied under pressure, wash away solid 
particles which may be held by such 
substances. 

Which brings us, once again, to the 
fluorocarbons and in particular to 
trichlorotrifluorethane. It functions well in 
this role by reason of it being a very effective 
solvent but, as already stated, without any 
significant risk that it will harm any part of 
the device being cleaned. It also has the 
advantage that it vaporises within a few 
seconds, leaving no residue on the contact 
faces to impede their action either 


immediately or in the future. 

The most popular applications for contact 
cleaners are curing noisy potentiometers, 
erratic switch contacts in audio switching 
circuits, wave change switches, TV tuners, and 
similar situations. Where the basic cause is 
simply the presence of dirt, as it often is, the 
cure may be regarded as a complete one. 
Where the cause is wear, the cure may be only 
temporary, though even this may be useful in 
an emergency. 

TAPE HEAD CLEANERS: This is a 
difficult requirement to satisfy, particularly 
on a “universal” basis. Since the major 
contamination of tape heads comes from the 
tape itself, in the form of oxide or binder 
particles, the ideal cleaner would seem to be 
one that would dissolve these, rather than one 
which simply washes them away, even 
allowing that the “washing” fluid may be 
applied under pressure from an aerosol. 

The snag is that, the more effective the 
cleaner in terms of its ability to dissolve oxide 
or binder, the greater is the need to remove all 
traces of the solvent after cleaning. Otherwise 
there is a very real danger that when a new 
tape is played, traces of cleaner will react with 
the oxide and/or binder and create more 
problems than it has solved. There is also the 
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risk that it may damage other parts of the 
recorder. 

On this basis it is fairly safe to assume that 
any head cleaner marketed as a universal 
product, suitable for any machine, must of 
necessity have a limited cleaning capability. 
Which is not to say that it may not do a good 
job in the majority of cases. What it does 
mean is that it may not do as good a job as a 
cleaner produced specifically for that 
machine, and recommended by its 
manufacturers. 

Conversely, where a cleaner is marketed 
by a recorder manufacturer, specifically for 
use with his machine, extreme caution should 
be exercised in its use. For one thing, it 
should not be used with another machine, 
unless the user is very sure of what he is 
doing. Secondly, even when used on the 
machine for which it is intended, it must be 
used strictly in accordance with the 
manufacturer’s instructions. 

The best approach would seem to be to 
seek the recorder manufacturer’s advice in the 
first instance, and ascertain whether he 
markets or recommends any particular 
product. In the absence of any such 
recommendation, one can only resort to one 
of the universal type products and accept the 
compromise that, while their effectiveness 
may be somewhat limited, they are at least 
safe. As with the two previous classifications, 
many “universal” tape head cleaners consist 
of, or are based on, trichlorotrifluoroethane. 

In some cases the cleaner fluid may not be 
marketed as a separate item, but rather as part 
of a head cleaning package. This may include 
swabs, brushes, and similar devices, and even 
cassettes or reels containing short lengths of 
“polishing tape”; such tape having a carefully 
selected abrasive surface designed to improve 
the finish of a tape head, particularly a new 
one. 


NON-DRYING INSULATING 
COMPOUNDS: These are generally silicone 
based grease-like substances which combine a 
high order of water repellency with a high 
order of electrical insulation. They may be 
used to inhibit leakage and corona often 
associated with high voltage systems, such as 
ignition wiring, TV EHT wiring, high power 
transmitting aerials, etc, particularly under 
conditions of heavy salt spray or industrial 
fallout. High-power marine transmitting 
aerials normally present a number of such 
problems which these substances can very 
effective control. 

As the classification implies, these 
substances do not dry or harden, even under 
extreme temperature conditions. Foreign 
particles which adhere to them are eventually 
enveloped and rendered relatively harmless. 
If, after prolonged exposure, usually several 
years, the coating becomes excessively 
contaminated, it may be hosed off and a fresh 
coating applied. 

A popular use is as a protective coating on 
high-voltage power distribution insulators. 
Under conditions of heavy industrual fallout, 
such insulators may have a life of only a few 
years before their surface becomes so eroded 
as to render them useless. Their life may be 
extended significantly by the application of 
these compounds and, at the same time, 
interference to radio and TV signals due to 
leakage paths is minimised. 

HEATSINK COMPOUNDS: These 
substances are designed to provide a good 
thermal bond between solid-state devices and 
the heatsinks on which they are mounted. 
Apart from good thermal conductivity, an 
essential requirement is good electrical 
insulation, since the solid-state device may 
need to be electrically insulated from the 
heatsink. Various forms of silicone grease 


exhibit these characteristics in varying degrees 
and are commonly recommended for this 
application. 

However, it should be realised that the 
term “silicone grease” embraces a very wide 
range of products, many designed as 
lubricants in industrial applications and can, 
therefore, be quite misleading in this context. 

Modern heatsink compounds are based on 
a silicone grease chosen for its physical 
characteristics, such as consistency, ability to 
withstand high temperatures with minimum 
evaporation or loss of consistency etc, to 
which are added heat conductive metal oxides 
to improve the heat transfer characteristic. 

Thus, while a nondescript “silicone 
grease” may serve in this role where the 
requirements are not unduly demanding, it is 
obvious that the correct product is to be 
preferred, particularly in high power 
applications where adequate heat transfer is 
all important. 

DRYING-TYPE INSULATING 
COMPOUNDS: This is a fairly broad 
classification, but includes silicone-based 
insulating compounds which have a high order 
of water repellency. As distinct from the 
moisture expellents, their job is to prevent the 
ingress of moisture in the first place. While 
most are silicone based, this is not universal. 
Also they may differ in regard to the solvent 
or base material used and, therefore, in the 
manner in which they behave in use. 

Referred to variously as “silicone 
lacquers”, “plastic sprays”, “protective 
coatings”, etc, their main function is to coat 
electrical equipment, wiring, etc, with a 
water-repellent skin. This dries in a few hours, 
but remains quite flexible. 

They may be used to provide a protective 
coating over almost any piece of electrical 
equipment, from TV aerials and feeder cables 


Nothing uncanny about Philips Aerosols. 


5 Philips col our-coded, easy-to-identify spray cans: 
service aids for repair, maintenance and protection work. 



As used in Philips own worldwide 
service organisations. 


PHILIPS 


Available fro..i Philips Service Centres and Electrical Wholesalers. 


Philips CCL (red) 

6 oz. can 

Contact cleaning lubricant 
and protective agent. 
Recommended for all 
electronic, electrical and 
electro-mechanical 
maintenance and repair 
work. 


Philips Penflu (brown) 
5 oz. can 

Loosens rust-bound 
and keyed 
connections in electrical 
appliances, TV aerials, 
locks, hinges, etc. 


Philips Anti-static 
(grey) 6 oz. can 

Removes and prevents 
dust adhesion on all 
plastic and highly polished 
metal or wooden surfaces 
which are subject to 
static electricity. 

Philips Protective Coating 
(orange) 6 oz. can 

Provides positive 
protection against corrosion 
by moisture, acids or salts. 
Ideal for TV aerials, battery 
terminals, electrical wiring. 

Philips -0° Freeze Spray 
(blue) 6 oz. can 

For use in location of 
faults such as discontinuity, 
instability, intermittance or 
drift in a circuit fitted with 
thermally sensitive 
components. 


PHILIPS 
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....why settle 
for half efficiency? 

KONTAKT 

THE PROVEN SUPERIOR SPRAY 

will do 100% of the job! 

sole adelaide brisbane 
australian hobart melbourne 
agents perth Sydney 


H ROWE 


"KONTAKT 61" is a non-conductive, cleaning, lubricating and anti¬ 
corrosion spray for new (non-oxidized) contacts and for electro¬ 
mechanical driving mechanisms. Kontakt 61 eliminates dirt due to 
manufacturing processes, is an excellent lubricant and protects 
against corrpsion. Therefore, it is applicable to all areas of UHF, 
HF and LF techniques, fine mechanisms, precision instruments and 
turntable and tape-recorder drives, etc. "Kontakt 61" contains 
absolutely no silicones or inorganic acids and will hot attack any 
metals, plastics or insulators. It is supplied with a detachable spray 
tube for selective cleaning. 

"KONTAKT 60" is a non-conductive cleaning and protection spray 
for used, dirty contacts of all kinds. It contains absolutely no sili¬ 
cones or inorganic acids and by chemical action it actively dissolves 
hard oxide and sulphide layers without attacking either the contact- 
metal itself or adjacent components including plastics. A detachable 
spray tube permits the selective cleaning of localized parts and also 
of those parts which are not otherwise easily accessible. 

"KONTAKT WL" isa spray-wash for repair and servicing. It consists 
of a multi-purpose solvent mix for reliable washing and degreasing 
of electric equipment and components. Kontakt WL does not 
attack metals, plastics or components and can be used wherever 
electric or electronic components must be freed of dirt, grease, oil, 
soldering residues or other impurities which have formed on them. 
Kontakt WL assists the excellent cleaning effect of Kontakt 60, by 
positively washing away the dissolved oxide layers. In this way, 
even the smallest relay units may be thoroughly cleaned. 

"KONTAKT PLASTIK-SPRAY 70" is an Acrylic Resin Lacquer 
which provides a highly effective insulating and transparent coating. 
It is resistant to diluted acids, lyes, alcohol and atmospheric pollu¬ 
tion. Plastic-Spray 70 gives a durable resistant, protective film 
covering which, with several coatings, will insulate against EHT 
potentials. It sets dry and will not accumulate dust. It is unsuitable 
for use on moving parts, for which purpose Kontakt Insulating 
Spray 72 is recommended. 

"KONTAKT INSULATING-SPRAY 72" consists of a high-viscosity 
silicone oil with a dielectric co-efficient of 20kV/mm. It is highly 
water repellent and should be used where insulating is to be effective 
in the vicinity of moving and movable parts. For example, after 
valve sockets in HT sections of TV sets have been cleaned, they 
should be sprayed with Insulating-Spray 72, giving protection against 
atmospheric agents and wet condensates, thus eliminating HF 
discharges. 

"KONTAKTCOLDSPRAY 75" is a cooling/freezing agent for small 
electronic components. Cold Spray 75 is non-toxic, non-flammable 
and does not attack metals, insulators or plastics. The lowest tem¬ 
perature obtainable with Cold Spray 75 is as low as -42° centigrade. 
Its main application is the locating of temperature sensitive faulty 
components. 


"KONTAKT FLUID 101" displaces moisture and penetrates under 
water. In addition to its highly water repellent and anti-corrosive 
ingredients. Fluid 101 is of an extremely low superficial tension. 
This explains its unique capacity to penetrate beneath other liquids 
thereby lifting the moisture from the sprayed component. Fluid 101 
re-establishes immediately normal electrical constants and resistance 
values. It can be used successfully in either the electronic or auto¬ 
electrical fields. 


"KONTAKT ANTISTATIK-SPRAY 100" prevents the build up of 
static charges on all plastic products and thereby stops the accumu¬ 
lation of dust deposits on plastic housings, fluorescent tube guards, 
plastic meter cases, etc. It is particularly useful in public display 
areas or in smoky or dusty atmospheres. 


"KONTAKT GRAPHIT 33" is a high-quality product prepared from 
colloidal graphites, which can be sprayed to form firmly adhering, 
conductive layers of any desired thickness. A particular use is the 
repairing of damaged screenings on CRT's. With Graphit 33 it is 
simple to spray conductive coatings very quickly onto non-conduc¬ 
tive materials. It adheres firmly to glass, plastics and other smooth 
surfaces and is widely used in galvanising. 


"KONTAKT SOLDERING VARNISH SK10” is a superb soldering 
agent and has applications in all fields of electronics. It offers 
reliable protection from corrosion and is particularly suitable for the 
protective lacquering of printed circuits. It prevents, for example, 
the oxidization of platinums and is equally suitable for both service 
and production applications. 


"KONTAKT OIL-SPRAY 88" creates a highly effective, water- 
repellent, lubricating film. It is ideal for the lubrication of 
mechanisms such as record changers, turn-table drives, tape record¬ 
ers, typewriters, weapons, door-locks, etc. It is a combination of 
synthetic and natural lubricants and is entirely acid-free. Oil-Spray 
88 is immune to attack by atmospheric influences and, in addition, 
contains inhibitors against the effects of oxidization. It is applied 
by the use of a detachable spray tube which enables enclosed 
mechanisms such as door locks to be quickly and easily lubricated. 


"KONTAKT VIDEO SPRAY 90" is a specialized cleaner for 
magnetic heads on video and sound tape recorders. It is chemically 
extremely pure and can be applied to video recorders whilst these 
are in operation. Video-Spray 90 dissolves even hardened dirt and 
magnetic tape oxide by means of simultaneous physical and 
mechanical action. It is electrically non-conductive and does not 
attack plastics or the more usual constructional materials. 


AVAILABLE FROM ELECTRICAL MERCHANTS THROUGHOUT AUSTRALIA 
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If cleaning is vital to you, 
get all the facts on FREON 
... the only complete line of 
high-quality, tailored solvents 


No matter what your particular cleaning need 
may be, there is a FREON* solvent especially 
tailored to meet this need . . . and to save you 
money by reducing labour costs, production time 
and rejects. For example, some FREON solvents 
are ideal for use in vapour degreasers because 
they are azeotropes — materials which, when 
combined, act as one compound, giving off only 
pure vapours at one specific boiling point. Others 
are special compounds, blended for maximum 

FREON TF (boiling point : 117.6° F., 47.5° C.) 

A pure chemical used to dissolve oil and grease and to 
float away small particles with exceptional safety to 
metals, plastics and elastomers. It is also the base for 
other FREON compounds in Du Pont’s family of tail¬ 
ored solvents. 

FREON PCA (boiling point: 117.6°F., 47.5°C.) 

FREON Precision Cleaning Agent is an ultra-high- 
purity grade of FREON TF packaged under white 
room conditions. Its maximum total residue is no more 
than one part per million. This solvent is especially 
suited for flushing operations where extreme cleanliness 
is required. 

FREON TA (boiling point: 110.5° F., 43.5° C.) 

An azestrope compounded for increased solvency. Its 
uses include removing mold release agent from plastic 
and elastomer parts and cleaning electrical and elec¬ 
tronic components. 

FREON TMC (boiling point: 97.7° F„ 43.5°C.) 

A very stable azeotrope well suited for removing resin- 
type flux from electrical and electronic components. It 
is gentle enough for use with most metals, plastics and 
elastomers. 


cleaning efficiency. Regardless of their specific 
purpose, all FREON solvents offer you a low 
surface tension for improved penetration . . . 
high density for floating away soils . . . quick 
drying that leaves no residue ... as well as excel¬ 
lent purity and stability for reuse after simple 
distillation and filtration. FREON solvents are 
non-flammable, have a low order of toxicity and 
clean without harming most commonly used 
component materials. 

FREON TC (boiling point: 117.3° F., 47.4° C.) 

An azeotrope for use where a solvent stronger than 
FREON TF is required, but not as strong as FREON 
TMC. 

FREON T-P 35 (boiling point: 120.0° F., 48.9° C. 

A blend that is highly compatible with very active 
metals. It is also an excellent drying agent and ideal for 
flushing hydraulic piping. 

FREON T-WD 602 

(boiling point: 112.0° F.,44.4°C.) 

A water-in-oil emulsion for cleaning both water and 
oil-soluble soils. It is compatible with most plastics, 
elastomers (except silicones), coatings and metals. 

* All boiling points given at one atmosphere pressure. 

A complete line of tailored solvents is exclusive with 
FREON flurocarbons, available only from— 

FREON Solvents 
Distributor 



DISTRIBUTED BY 


F. C. LOVELOCK PTY. LIMITED 

Head Office and Sydney Branch: 19-21 Buckland Street, Broadway. Phone 211 2811. 

also at 33 Byrne Street, Auburn NSW. Phone 648 3538 


NEWCASTLE 
766 HUNTER ST. 
NEWCASTLE WEST 
Phone: 61 5785 


| CANBERRA 

MELBOURNE 

ADELAIDE 

BRISBANE 

PERTH 

3 WILUNA ST. 
FYSHWICK 

1 Phone: 95 1422 

602 LITTLE COLLINS ST. 
Phone: 61 2545 

162-164 GOUGER ST. 
Phone: 51 2154 

67-73 MARY ST. 
Phone: 21 7422. 

J. G. PRITCHARD P/L 
88 HAVELOCK ST. 
Phone: 21 6546. 
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With your interest in 
electro-mechanics 
you’re worth more 
money in computers 

— HHI i ffl 



apply now for our specialist 
course in computer technology 

The Computer Industry needs men trained in the technical side of computers. The Industry 
is~showing how great is its need by the kind of money it is paying. Now is the time to 
get on with your training and get into this fast-growing industry on the ground floor. 

If you are between 18-35 years and genuinely interested in entering the computer 
industry, you should apply now. You will be trained in the skills needed to install and 
maintain electronic computers and associated electro-mechanical equipment including 
practical training on the largest computer to be installed in Australia in a private 
vocational school. 

Control Data’s Institute Division is an international specialist school in computer 
education. Our Sydney school is one of 21 world-wide and the first opened in the Southern 
Hemisphere. 

Control Data itself is one of the world’s leading manufacturers of computers. We will 
teach you as only a computer manufacturer can. 


CONTROL DATA 


AUSTRALIA PTY. LIMITED 


283 Alfred Street North, North Sydney. 2060 

CONTROL DATA AUSTRALIA PTY. LIMITED. INSTITUTE DIVISION 

283 Alfred Street North, North Sydney. 2060 CDI140 ea JUi '71 




/roo/fOAR€ER / 

W/m COMPUTERS[ 


Please send immediately, 
without obligation, a 
copy of your book, 

"Your Career with Computers." 


Mr. 

Name Mrs._„.... . .Phone 

Miss 

Address ... 


....Postcode 

Occupation^__ Age 


J 


to printed wiring boards. They are 
particularly useful on aerial systems which are 
subject to salt spray or industrial fallout 
contamination, and may even be used to 
protect the metal elements of an aerial against 
corrosion from similar sources. 

When used around EHT circuitry and 
components the silicone variety functions as a 
corona inhibitor, as well as providing 
protection against moisture. 

Sprayed around accumulator terminals 
and cables they will inhibit the corrosive 
effects to which these things are prone. 

While suitable for use on printed wiring 
boards, some versions may be inferior to 
products specially produced for this 
application. One feature which is very 
desirable is that any lacquer should also 
function as a flux, thus allowing boards to be 
sprayed, and protected, before use, and also 
to facilitate service on the completed board. 
Where a board has been serviced, it is 
desirable to replace any protective coating 
destroyed in the process. 

PRINTED CIRCUIT LACQUERS: These 
are intended to be applied to a printed wiring 
board immediately after etching and the final 
cleaning and polishing of the copper pattern. 
One function is to preserve the polished 
surface so that subsequent soldering 
operations, including possible automatic ones, 
can be performed without additional 
treatment. 

The second function is allied to the first 
one, in that the lacquer should also function 
as a soldering flux. A third function is to seal 
the base material against the ingress of 
moisture. 

As mentioned in the discussion on 
“Drying-Type Insulating Compounds” many 
of these may serve as printed circuit lacquers, 
provided they satisfy the soldering flux 
requirement. Unless one is sure on this latter 
point, it would be better to use a product 
produced specifically for the job. Servicing 
printed wiring boards presents enough 
problems in itself, without being made worse 
by having to remove unsuitable coatings in 
order to facilitate soldering. 

FREEZERS: These are particularly 

valuable in the service shop. Basically, they 
are simply aerosols of refrigerant gas, and are 
used to lower the temperature of individual 
components suspected of suffering from 
intermittent faults. (Refer “Electronics 
Australia”, October 1968, page 81.) However, 
not all versions are the same. Some refrigerant 
gases are more effective than others, but also 
more expensive. In addition, some 
manufacturers add a lubricant which is 
intended to insulate the component from the 
layer of ice or frost which tends to form, and 
permits more effective action of the 
refrigerant. 

As regards the degree of cold which a 
particular gas can produce, those 
manufacturers who prefer the less effective 
types justify their choice on the basis that it 
can be sold at a more attractive price and 
that, while not as cold as some types, is still 
plenty cold enough. 

FIRE EXTINGUISHERS: This may seem 
an. unusual classification, but appears to be 
justified on two counts. One is that a number 
of manufacturers who produce one or more 
of the previous products either produce an 
extinguisher in ifs own right, or recommend 
that one of their products can be used in this 
role in an emergency. 

The other is the simple fact that small fires 
can, and do, occur in the normal workshop or 
service bench situation. Such fires can often 
do a lot of damage to valuable components if 


they occur within a piece of equipment. Some 
means of controlling them - without doing 
further damage - is a very valuable thing to 
have when the emergency arises. The phrase 
“without doing further damage” is the 
operative one. There is not much point in 
extinguishing a fire in an EHT cage if one has 
to resort to a bucket of water to do it, 
thereby ruining most of the set in the process. 

These extinguishers are simply aerosols 
filled with a suitable gas, usually one of the 
refrigerant types. They extinguish the fire by 


reducing the temperature of the combustible 
material below that at which it will burn and 
also, to a lesser extent, by displacing the 
surrounding air by the non-flammable gas. 
Since the gas simply evaporates there is little 
risk of any significant damage other than that 
caused by the actual fire. 

Thus, one need not hesitate to use them at 
the first sign of trouble, or fear that the “cure 
may be worse than the disease” as is usually 
the case with water-based liquids or foams. 

They are also safe on electrical fires. © 
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9 New release of Magnetic 
Cartridges 



The cartridges feature 
ES-70E 

Frequency response : 10cps-30kcs 

Output Voltage : 4MV 

Tracking Weight : 0.7-2GMS 

Stylus : Diamond 

Elliptical 



ES-70F 

Frequency response : 10cps-30kcs 

Output Voltage : 4MV 

Tracking Weight : 0.7-2GMS 

Stylus : Diamond 

Conical Stylus 


These excellent hi-fi stereo 
magnetic pick-up cartridges 
will play all monophonic and 
stereophonic microgroove 
records. 



ES-70S 

Frequency response : 15cps-25kcs 

Output Voltage : 5MV 

Tracking Weight : 1 -2.5GMS 

Stylus : Diamond 

Conical Stylus 




Tape Eraser 

This tape eraser Is different from 
customary ones In that It has been 
developed to operate from batteries 
so as to provide a handy and compact unit. 
Accordingly you can erase cassettes 
or 8-track cartridges easily as well as 
reel to reel tapes. 

Specifications: 

Cabinet material : plastic 

Size : 4V4 " x 3 Vi" x 2V2" (approx.) 

Power Source : 6 volts 


Stylus Inspection Mirror with Brush 
is a Need for Every Hi Fi Enthusiast. 


Now you can inspect your stylus furnished 
within the cartridge with the “Stylus Mirror”. 
You will be able to see the enlarged stylus tip 
in the concave mirror to check for: 
dust which can be removed with the brush 
and check the centre position of the stylus In 
the cartridge. 


Goldring Dust Pickup 

Static Is considerably reduced by the all metal 
construction and features the only dust 
pickup with Its own lowering device. 

And does not have to be removed to change discs. 
Supplied with anti-static fluid 
adhesive plate and additional roller. 



Distributed by 

Goldring 
Engineering 
(A’asia) Ply. Ltd. 

NSW 26 Ricketty St Mascot 2020 Tel 67 6088 
VIC 162 Pelham St Carlton Tel 347 5177 
QLD 415 Adelaide St Brisbane 4000 Tel 23 247 
WA 32 Northwood St Leederville 6007 Tel 84 988 
SA 207 Flinders St Adelaide 5000 Tel 51 5117 


GE.P563 r 

-—! 

Goldring Engineering (A’asia) Pty Ltd 
26 Ricketty Street Mascot NSW 2020 Tel 67 6088 

Please send me details of 

□ GOLDRING CARTRIDGES Q GOLDRING DUST PICK-UP 

□ GOLDRING STYLUS MIRROR Q GOLDRING TAPE ERASER 

Name. 

Address. 

.Postcode. ! 
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What’s in the BSR 
total turntable package 



Technical Specifications of MP60: 


Capacity 
Speeds 
Power Supply 


Cartridge 

Rumble 

Wow 

Finish 


7", 10", or 12" diameter records. 

78, 45, 33 and 16 rpm. 

Units are fitted with a 4 pole synchronous 
motors to suit either 100-125 or 200-250 volt 
50 cycles mains supply. 

With a high compliance magnetic cartridge fitted, the 
will track down to a minimum ot 1 gram. 

Better than -35 dB. 

Better than 0.2 % (Gaumont Kalee meter). 

Satin black mainplate with black turntable mat inlaid with brushed aluminium 
trim. Pickup arm and controls in black and brushed aluminium. 


The quickest, easiest way to better listening! Because 
now for the first time you can buy your McDonald turntable 
unit professionally mounted on an attractive afrormosia 
plinth, with the latest smoke-tinted styrene dust cover. 

The unit is ready wired for mains operation, complete with 
pickup leads and phono plugs. No wiring, no soldering, no 
waiting. Just plug into BSR perfection. 

There are three models in the range; The MP60 four speed 
single play unit and the 610 and 510 four speed automatic/ 
manual units. 

Star of the range is the MP60 single player. 

Single players are the enthusiasts’ first choice, because 


they like to prepare and position their records one at a 
time. 

The MP60 has all the high quality controlled features 
which would cost you many dollars more on any other 
piece of equipment of the same standard. 

Besides its immaculate styling, it has low mass, square 
section pickup arm, slide in cartridge holder, bias 
compensator, viscous cueing, die cast turntable, and a 4 
pole synchronous motor. 

Anyway, whichever you choose, you’ll find and appreciate 
the same high standards of craftsmanship, reproduction 
quality and engineering quality that have made BSR the 
undisputed world leader. 



MCDONALD 


BSR (A’Asia) Pty. Ltd. Southern Section 
Industrial Estate St. Marys New South Wales 
Telephone 623.0375 and 623.0376 


Wholesale Distributors Goldring Engineering (A’asia) Pty Ltd 

□ New South Wales 26 Ricketty Street Mascot 2020 Telephone 67 6088 □ Victoria 162 Pelham Street Carlton 3053 Telephone 347 5177 

□ Queensland 415 Adelaide Street Brisbane 4000 Telephone 2 3247 □ Western Australia 32 Northwood Street Leederville 6007 Telephone 84 988 

□ South Australia 207 Flinders Street Adelaide 5000 Telephone 51 5117 

BSR:P114 
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Background noise is substantially reduced with the EMI range of low-noise 
Compact Cassette tapes! Every popular length is available — C30 ... C60 
... C90 ... Cl20 ... for use in any Cassette Recorder. 

The C30 comes in a special postal pack — the others in standard size, 
transparent, hinged library cases for dust-free storage. And the specially 
designed reversible index card included provides for titling and easy 
reference. 

The EMI range of low-noise tapes give you professional standard record¬ 
ings. Choose low-noise EMItape in Compact Cassettes or reels. 
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For "hands off" 


lamp dimming: 


The Autodim 

Here is an ideal device for theatres, home movie enthusiasts and drama groups. At 
the flick of a switch, it will automatically vary the brightness of a bank of 
incandescent lamps, with adjustable dim rate and range. The basic unit is easy to 
build and will control loads up to 2 kilowatts. It can be easily modified for higher 
or lower power. 


by LEO SIMPSON and JAMIESON ROWE 



This is the “Mark 2” version of our 
Autodim automatic dimmer unit, the original 
having been described in the December 1966 
issue. Recently we had occasion to build up a 
new unit, and found that the supply position 
had changed regarding a number of the 
components used. In view of the usefulness 
and popularity of the design we are therefore 
taking the opportunity to re-present it in 
updated form. 

The Autodim acts rather like a “third 
hand”, albeit a very steady one, in situations 
where the mains supply to a bank of lamps is 
to be varied up or down. Once the operator 
sets the appropriate switch the unit takes over 
and performs the desired change smoothly 
and automatically. 

With the component values shown in the 
circuit, the dimming time is adjustable from 
about two seconds to two minutes. By a small 
modification, the maximum dimming time 
may be extended to more than 10 minutes, 
with some reduction in setting convenience 
for the shorter times. A fixed maximum 
dimming time of approximately 30 minutes is 
also available, although only for “downward” 
dimming. 

Within the two minute maximum dimming 
time of the basic unit, it can be easily 
adjusted to produce the slow “fade-up” and 
“fade-down” so essential for a polished and 
professional theatrical presentation. Further 
features which make it eminently suitable for 
such applications are the provision of 
emergency “fast-on” and adjustable level 
control to set the “final” brilliance anywhere 
between full-on and full-off. This latter 
feature is ideal for providing a “twilight” 
condition until the audience has settled into 
its seats. 

Apart from its fairly obvious applications 
in movie, slide-show and live theatre work, 
both for house-light and special effects 
dimming, the unit should also find many uses 
in other fields where lamps must be dimmed 
>moothly and/or slowly. 

One likely application which suggests itself 
s for the control of a night-light for children 
vho tend to be afraid of the dark. With the 
anit modified for maximum dimming time, 
;he night-light will be dimmed smoothly and 
mperceptibly over a period of 30 minutes - 
ifter which period the child is usually asleep, 
laving been gently and subtly relaxed by the 
irtificial “sunset” effect. 

Other possible applications are in 
photographic studios, both “still” and movie, 
or producing special lighting effects; in 
ndustrial processes, where heat or light must 


be applied and removed at a controlled rate; 
and in applications where expensive high 
power lamps must be operated on a “soft 
start” basis to minimise surge failure and 
prolong life. 

Having outlined some of the possible uses 
for the Autodim circuit, let us describe the 
circuit operation. As with other light dimmer 
circuits we have described in the past, the 
heart of the circuit is a Triac. Briefly, a Triac 
can be likened to a combination of two 
silicon controlled rectifiers or SCRs 
connected in inverse parallel, with a common 
case and common gate electrode. It is a 
switching device which is either fully 
conducting or “off’, and it is used to vary the 
power delivered to a load by adjusting the 
instant during each AC half-cycle when it 
triggers into conduction. 

This method of AC power control is 
known as “phase control”. The pulses used to 
trigger the Triac are generated by a 
unijunction transistor relaxation oscillator 
which is coupled to the gate circuit of the 
Triac via a small pulse transformer, Tl. The 
unijunction transistor may be a 2N2646 or 
2N2160 from General Electric, or a 2SH17 
from STC. 

Operation of the circuit is as follows: The 
Triac is connected in series with the three-pin 


load socket across the mains supply. Also 
across the mains is a bridge rectifier using four 
silicon diodes; the output of the bridge is a 
full-wave rectified sine waveform with a peak 
amplitude of 340V (ie, 240 x 1.414). A 
regulation-clipper circuit across the rectifier 
output is used to produce a clipped version of 
this pulse voltage to operate the low voltage 
transistor circuitry. This consists of a 20K 
resistor rated at 4 watts or more and a 
400mW zener diode, BZY88/C12 or similar. 

The nominal 12V clipped output of the 
zener regulator is used as the supply voltage 
for the unijunction transistor. It also supplies 
a “Darlington pair” amplifier consisting of 
two silicon NPN transistors, whose purpose 
has yet to be explained. And finally, it 
provides a source of charging current for the 
lOOuF capacitor marked Cl. 

In addition to the regulator-clipper circuit 
connected across the bridge rectifer output 
there is a 3.3M resistor, connecting to the 
unijunction emitter and thence to negative via 
a 0.1 uF capacitor. The resistor and capacitor 
form a charging circuit whose time-constant is 
such that, in the absence of any current 
contributed by the Darlington transistor pair, 
the capacitor voltage only just reaches the 
conduction point of the unijunction at the 
end of each mains half-cycle. 


At right is the Triac 
heatsink assembly 
showing the majority of 
components mounted 
on tagstrips. The Triac 
shown is an SC45D 
from GE. 










1*2 Dozen Epoxy 
Transistors for 
the Connoisseur 


Fresh from Fairchild for July 
17 of the very finest epoxy transistors. 
Specially selected for value, versatility, 
and reliability. This hand picked Fairchild 
epoxy range has something for everyone. 

Low VCE/Sat. Low Noise. High 
Voltage. Ultra High Speed Switching. Low 
Capacitance. High Gain. High Ft, etc. 

There’s a device for just about every 
application, at a price to make your mouth 
water. Like we said they’re fresh from 
Fairchild. 

N.P.N. PRODUCTS 

2N 3563, 2N 3564, 2N 3565, 

BC 208, 2N 3566, 2N 3568, 2N 3643, 

2N 3646, 2N 3693, SE 5001, SE 5030A, 


And if our test program is anything 
to go by they will continue to perform for 
hundreds of years. 6 years of manufacture 
and testing in Australia ensures their 
reliability—and in the last 6 months 
alone we’ve logged over 750,000 device 
hours of life testing. 

If the 17 specially selected epoxy 
delights don’t tempt you, send for our 
special gourmet epoxy menu. It has the 
largest selection in Australia. 

P.N.P. PRODUCTS 2N 3638, 2N 3638A, 

2N 4354, 2N 4258, 2N 4121, 2N 4250. 


Fairchild July 


FAIRCHILD 

AUSTRALIA PTY. LTD. 

420 Mt. Dandenong Rd., 
CROYDON, Vic. 3136 


Melbourne 723 4131, Sydney 
439 7508, Adelaide 37 7723, 
Auckland, N.Z. 57 9307 . . . 
Distributors: Melbourne — Radio 
Parts Group 329 7888, J. H. 
McGrath & Co. Pty. Ltd. 663 3731. 
Sydney —George Brown & Co. 
Pty. Ltd. 29 7031, Brisbane — 
Douglas Electronics Pty. Ltd. 

97 8222, Perth — Precision 
Electronics Pty. Ltd. 814900, 
Adelaide — General Accessories 
P/L. 23 4022. Auckland, N.Z.— 
John Gilbert & Co. P/L. 30839, 
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ALL RESISTORS HALF WATT UNLESS OTHERWISE NOTED. 
RESISTOR WATTAGE RATINGS AND CAPACITOR VOLTAGE 
RATINGS ARE MINIMUM RECOMMENDED VALUES. 
COMPONENTS WITH HIGHER RATINGS MAY BE USED 
PROVIDING THEY ARE PHYSICALLY COMPATIBLE. 


LI: SOT, 18 B & S ENAMELLED COPPER WIRE. CLOSEWOUND ON 
2*1/2" LENGTH OF 3/8" DIA. FERRITE ROD. 

Tl: 2x60T. 30 B & S ENAMELLED COPPER WIRE ON I" 

LENGTH OF 3/8" DIA. FERRITE ROD. 


* MAY NEED ADJUSTMENT (SEE TEXT) 

* FOR NIGHT LIGHTS USE 5M POT. (SEE TEXT] 


-(£ 4 ). AUTODIM ( 2 KW) 

Above is the complete circuit. The device has a load rating of 2 Kilowatts. At right 
is the interior of the case, showing the interference suppression components. 


Under these conditions, the Triac is 
effectively “off* for all but a very small 
portion of each mains half-cycle. The 
effective current passed is far below that 
required to produce a visible glow from an 
incandescent lamp. 

To turn the Triac on for increasingly 
greater proportions of the mains half-cycles, it 
is simply necessary to advance the conduction 
of the Darlington pair to apply an increasing 
“current charge” to the 0.1 uF capacitor, so 
that the total capacitor voltage reaches the 
unijunction conduction level at earlier phases 
in each half-cycle. 

When the Darlington pair is turned on as 
hard as possible, the unijunction transistor 
and Triac conduct almost at the start of each 
half-cycle. This means that maximum power 
is delivered to the load. To slowly reduce the 
load power for “dimming down”, the 
“current charge” applied to the 0.1 uF 
capacitor is simply reduced at the required 
rate, so that the Triac is triggered later and 
later in each half-cycle. The load power can 
be gradually increased by the reverse process. 

The amount of “current charge” delivered 
to the 0.1 uF capacitor by the Darlington pair 
is controlled by the DC voltage appearing 
across Cl, a lOOuF capacitor. If the voltage 
across Cl is at a maximum (12 volts), the 
Darlington pair is turned on as hard as 


possible and vice-versa. If the voltage across 
Cl decreases gradually, then the voltage 
delivered to the lamp load decreases at a 
similar rate and so on. 

To produce a rapid increase of load 
voltage for the “emergency fast on” function, 
Cl is charged quickly from the 12V line via 
the 3.3K resistor Rl. This resistor also 
determines the shortest rise and fall times in 
the remaining positions of the function 
switch. However in both these positions the 
dimming rate can be extended considerably 
by inserting additional series resistance with 
the Rate potentiometer. 

The 500K value shown for this pot 
provides a maximum time of approximately 
two minutes, as noted earlier. Naturally 
enough if it is desired to increase the 
maximum time still further, the pot value can 
be increased; however, if the value is raised 
much above a few Megohms the maximum 
available power output on UPWARD dimming 
starts to fall. 

The reason for this is that while the 
Darlington transistor pair has a very high 
input resistance, its input resistance is still 
quite Fmite - approximately 9M, in fact. And 
this input resistance is effectively in parallel 
with the capacitor Cl. 

If the Rate pot value is comparable to that 
of the Darlington input resistance, Cl cannot 


2/PC/I4 



charge up to 12V but to a lesser value 
determined by the voltage divider consisting 
of the Rate pot and the Darlington input 
resistance. Hence, maximum power cannot be 
delivered to the load. 

For downward dimming, there is no 
problem, since the Darlington input resistance 
is then in parallel with the Rate pot which 
discharges Cl, so that it merely limits the 
maximum dimming time. 

Most applications requiring the extended 
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INSTROL. SPEAKER 

ENCLOSURES 


AVAILABLE IN BOTH KIT FORM AND BUILT 


Inst-rol has f-he largest range of speaker enclosures 


MINI 

Cabinet 144” by 
8 1/8” x 84”. 

Baffle is cut for 
Magnavox 6” plus 
3” plus port. 



Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple.$13.50 

Built—teak.$15.50 


8" SLIMLINE 

Cabinet 254” x 
14” x 5 7/8”. Dis¬ 
tributed Port de¬ 
sign. Baffle cut 
for one 8” 
speaker. 


Kit of Parts—maple 
Kit of Parts—teak .. 
Built—walnut, maple 
Built—teak. 



$13.00 

$14.00 

$23.50 

$24.50 


POINT FOUR 

Cabinet 144” x 8 1/8” x 84”. Baffle 
is cut for Philips 64” plus Magnavox 


3” Playmaster design. 

Kit of Parts—maple. $9.00 

Kit of Parts—teak.$10.00 

Built—walnut, maple ..$14.50 

Built—teak.$16.50 


BOOKSHELF 

Cabinet 194” x 114’* x 6 1/8”. Baffle 
is cut for Magnavox 6” plus 5”. Play- 
master design. 


Kit of Parts—maple.$11.00 

Kit of Parts—teak.$12.00 

Built—walnut, maple.$20.50 

Built—teak.$21.50 


10/12 SLIMLINE 

Cabinet 274” x 174” x 7”. Distributed 
Port design. Cut for either 12”, 10” 


or 8” speaker. 

Kit of Parts—maple.$16.00 

Kit of Parts—teak.$17.00 

Built—walnut, maple.$27.00 

Built—teak.$29.00 


8" D.P. 

Distributed Port, cabinet 234” x 11” 
x 104”. Cut for one 8” speaker. 


Kit of Parts—maple.$18.00 

Kit of Parts—teak.$19.00 

Built—walnut, maple.$31.00 

Built—teak.$33.00 


ONE POINT THREE 

Completely sealed enclosure, of Play- 
master design, 22” x 12” x 103”. 
Baffle cut for 8” plus 3”. 


Kit of Parts—maple.$19.00 

Kit of Parts—teak.$21.00 

Built—walnut, maple.$30.50 

Built—teak.$32.50 


10/12 D.P. 

Cabinet 30” x 18” x 12” (3 cu ft). 
Distributed Port design. Cut for either 
a 10” or a 12” speaker. 


Kit of Parts—maple.$30.00 

Kit of Parts—teak.$32.00 

Built—walnut, maple.$47.50 

Built—teak.$49.50 


All kits and enclosures are complete 
in every detail, and include all grille 
cloth and acoustic wadding (inner- 
bond). 

The baffle boards on the speaker 
enclosures outlined below are cut as 
outlined for each enclosure. However, 
baffle boards can be cut for your own 
requirements for an additional $1.00. 


VENTED ENCLOSURE 

2 cu. ft Cabinet 274” x 17 7/8” x 
10”. Cut for either one 8” or one 10” 


speaker. 

Kit of Parts—maple.$23.00 

Kit of Parts—teak.$25.00 

Built—walnut, maple.$37.00 

Built—teak.$39.00 


MODERNE 

Vented enclosure 
25” x 184” x 16”. 
Baffle cut as re¬ 
quested. 


Kit of Parts—maple.$28.00 

Kit of Parts—teak.$29.00 

Built—walnut, maple.$49.00 

Built—teak.$50.00 


OTHER ENCLOSURES 

Instrol have a complete range of enclo¬ 
sures, the above-mentioned being a 
selection of the more popular ones. 
If one of the above does not suit your 
requirements, send in for our free 
speaker enclosure leaflet. (Models to 
suit Wharfedale and Peerless avail¬ 
able.) 

FREIGHT: All the above speaker enclosures 
can be sent by road transport or passenger 
rail. Freight would be paid on receipt of 
goods. 




ADDRESS 


Please send me the following Speaker Enclosures. 

. at $ . . 

. at S . 

. at $ 

I enclose my money order/cheque for $. 

NAME . 





















































































The wiring diagram shows the interconnection of all circuit components , and 
should be used in conjunction with the circuit and photographs . Note that the Triac 
heatsink is at mains potential and must be insulated from the case. 

discharge resistance in circuit, giving a 
dimming time of close to 30 minutes. 

As may be seen from the circuit, there are 
normally two function switch positions apart 
from the “fast on” position; in both of these 
the Rate pot is in circuit. The first is the 
“dim” position, and the second is the “off’ 
position. 

If the unit is required for manual 


dimming function will only be concerned 
with downward dimming. Therefore, the Rate 
pot can be increased considerably, providing 
the user remembers that for full brilliance the 
function switch must be turned to “fast-on”. 
A pot value of 5M should be satisfactory for 
night-light dimming and this results in a 
dimming time of about' 15 minutes. 

Those who are interested in obtaining the 
absolute maximum dim time may care to fit a 
four-position switch, using the fourth position 
as a “dim down” position in which the end of 
R1 is simply left floating. When this is done 
the Darlington input resistance is the sole 

PARTS LIST miiiiiiiiiiiiiiiiiiiiiiiimiiiiiitiiiiiiMiiii 

/ Sloping from case 5 x 5 x 5in 
1 Heatsink, 3 x 3%in x 16 SWG 
aluminium (see text) 

l Rotary switch, 3-pole, 3 position single 
wafer 

1 Cartridge fuseholder with fuse to suit 
Triac rating 

1 Trigger transformer (see text) 

1 Suppressor inductor (see text) 

SEMICONDUCTORS 
1 Triac: SC45D. AC10DR, SC146D, 
40669, SC 141D, SC40D , AC06DR or 
similar 

1 Unijunction transistor, 2N2646, 
2SH17 or 2N2160 

2 Silicon NPN transistors: BC108, 
TT108, 2N3565 

4 800 P1V silicon diodes: EM408, 
BY127/800 

1 12V zener diode: BZY88/C12 

I Silicon diode: BA 100, EM401 

CAPACITORS 

1 1 OOuF/15 VW electrolytic capacitor 

1 0. luF/50 VW polyester capacitor 

(Higher voltage capacitors may be used for 
the above two items) 

3 0.01uF/2K V ceramic capacitors 

RESISTORS 

('A or Vz watt unless specified) 

1 X 20K/4W, / x 3.3M, lx 1M, 2 x 
3.3 K. 1 x 2.2K, 1 x IK, 1 x 470 ohms 
l x 10K/2W wirewound potentiometer 
1 x 500K linear potentiometer 

iinmiiiMiiiiiiiHiimiiiiiMiiiMiiimiMMiiMiiMiimimiiiiMiiimiHnimiminimiii 


MISCELLANEOUS 

Mains cord and plug, mains cord clamp, 
3-pin outlet socket, 3 x lin fibre insulating 
pillars tapped l/8in Whit both ends, 2 x 
10-lug miniature tagstrip, 1 x 8-lug 
miniature tagstrip, 1 x 7-lug standard 
tagstrip, 4 rubber feet, spring tool clip, 3 
knobs (1 large, 2 small), connecting wire, 
insulating tape and sleeving, screws, nuts, 
solder, etc. 


dimming, the function switch is turned to 
“dim”, the Rate pot set for the shortest 
dimming time and the Dim pot used in the 
same way as a manual dimmer. In fact, with 
the Rate pot deleted from the circuit, the 
Autodim forms a normal manual dimmer with 
soft-start facility for adjusting photoflood 
lamps. 

For automatic operation, set the Dim pot 
for an appropriate level and the Rate pot for a 
suitable rate. Switching the function switch to 
Dim now causes the lights to dim gradually up 
down to the required level. Switching to off 
causes the lights to dim to completely “off’ 
at the same rate as before. It is thus possible 
to have two-stage automatic dimming, for 
both “upward” and “downward” dimming. 

The purpose of the silicon diode in series 
with the output of the Darlington transistor 
pair is to protect the emitter-base junctions of 
the transistors from breakdown damage which 


ACOS 


REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

6P91-1 MONO CRYSTAL Stereo Compatible .. $6.95 

GP91-2 HIGH OUTPUT MONO CRYSTAL Stereo 

Compatible.$6.95 

GP92 MONO CERAMIC Stereo Compatible .. $7.55 

GP93 STEREO CRYSTAL .. $8.55 

GP94-t STEREO CERAMIC .$8.95 

6P94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFIERS.$9.95 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FHEE ON REQUEST 


Sole Australian Agents: 

AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd., Concord. 
Sydney. N.SW. Phone 73 1227 
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SATO PARTS 


Like being proud of their Kangaroo, Sato’s large variety of electrical 
parts is the favorite choice by Australians. Your inquiries are welcome* 


SATO PARTS CO., LTD. 


HEAD OFFICE: EBISU, SHIBUYA-KU, TOKYO , JAPAN TEL: (44J) »306~» 
BAN K ACCOUNT: MITSUBISHI BANK 



A vast range of SATO Parts 


• For manufacturers 

• For TV 

• For radio 

• For instruments 

• For amplifiers 

• For kitset builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Distributed by 




AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street, Perth. 443 Concord Rd., Rhodes, N.S.W. 

116 Clarence Street, Sydney. 153 Sturt Street, South Melbourne. 

81-97 Flinders Street, Adelaide. Cnr. Ingham Rd. & Echlin St., Townsville. 

50-54 Lt. Edward Street, Brisbane. Homecrafts. Tas P4-td. 199 Collins St., Hobart. 
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can otherwise occur when the voltage across 
Cl is low enough to result in the junctions 
being reverse-biased by the unijunction 
emitter voltage. The diode is necessary 
because most NPN silicon planar transistors 
available have a relatively low emitter-base 
reverse voltage rating (BVebo). 

The diodes specified for the bridge 
rectifier are 800 PIV devices. Strictly 
speaking, 400 PIV devices should be adequate 
but it is wise to select the higher rated units 
to insure against damage by occasional 
“spikes’' and surges superimposed on the 
mains supply. 

Adjustment of the minimum output of the 
unit is carried out by varying the 3.3K 
resistor, R2, with the Dim control at 
minimum setting. If the resistor is too large, it 
will not be possible to turn the lamps right 
off; if it is too small, there will be too much 
“dead spot” on the Dim control and 
considerable delay when the load power is to 
be increased from zero. The correct value of 
the resistor is that which, when the Dim pot it 
just moved off the minimum setting the lamps 
begin to glow slightly, with the Rate pot set 
for minimum resistance. 

As with most phase-controlled Triac 
circuits, the Autodim tends to radiate 
electrical interference as a result of the rapid 
switch-on of the Triac. The suppressor 
inductor LI and the three 0.0luF capacitors 
bypassing the mains and load wiring help to 
keep the interference to a minimum. The 
earthed metal case also helps, as it prevents 
RFI being radiated by LI. 

Although these provisions are normally 
quite effective, there is a small residual 
radiation which can sometimes cause trouble 
where the unit is operated in close proximity 
to high-gain audio equipment. If such 
equipment cannot be removed from the area, 
it may be necessary to fit mains filters and 
possibly also RF suppressor capacitors at 
appropriate locations. 

With the Triacs specified on the circuit 
diagram, the basic Autodim is suitable for 
incandescent lamp loads up to 2000 watts. 
However, lower power Triacs may be used, 
with suitable derating, as follows: SC 14ID, 
1400 watts; SC40D and AC06DR, 1200 
watts. In the latter cases the fuse should be 
changed to 5 amp rating. No circuit changes 
are required for substitution of any of the 
Triacs listed, although their mounting 
arrangements will vary. 

In order to forestall any requests for an 
Autodim unit of even higher capacity than 
2000 watts - and high though this figure 
seems, it seems almost inevitable that some 
will find it insufficient - we published details 
of an “add-on” slave circuit capable of 
providing synchronous control of additional 
2000 watt loads. This is shown in the 
auxiliary circuit. 

As may be seen, the slave circuit is merely 
a Triac and lK/y 2 watt resistor connected to 
its gate. The other end of the gate resistor is 
connected to the A1 terminal of the master 
Triac in the Autodim. The slave Triac 
functions in exact synchronism with the 
Master and requires no adjustment. RF 
suppression circuitry must be included as in 
the Autodim proper. One or more slave 
circuits may be added without affecting the 
operation of the Master. The Triac used in the 
slave may be any of those listed above and the 
same ratings apply. Note that the slave circuit 
shown here is considerably simpler than that 
given in the original Autodim article. 

CONSTRUCTION: The Autodim is housed in 
a 5 x 5 x 5in sloping panel case which is 
readily available from kit-set suppliers. The 
three controls are mounted on the front 
panel, as can be seen from the photograph. At 


I0A 



Few parts are needed for the slave unit , 
which extends the capacity by 2KW . 

the top of the case is the fuseholder, while the 
three-pin output socket is mounted on the 
right-hand side. Four rubber feet are screwed 
to the base to provide non-slip support, and 
also to allow ingress of air to the ventilation 
holes in the base. 

To provide ventilation there are 16 %in 
diameter holes drilled in the base and the 
same number in the upper rear. Although the 
unit generates little heat when in operation, 
these holes must not be omitted otherwise the 
unit may not be reliable in high power 
operation. 

Inside the case all of the components, 
apart from those for interference suppression, 
are mounted on the front panel. The 
interference suppression components are 
mounted on a tagstrip at the rear of the case. 
Of those components mounted on the front 
panel, most are mounted on tagstrips screwed 
to an aluminium bracket which serves as the 


Triac heatsink. 

Since the bracket is connected to the A2 
terminal of the Triac, it is at mains potential 
and must be isolated from the earthed metal 
case by three lin long fibre insulating pillars. 
The bracket is made from a 5 x 3y2in piece of 
16 SWG aluminium bent to form a flat “U” 3 
x 3y2in with lin flanges. The SC40D/SC45D 
Triacs mount via a %in diameter hole in the 
centre of the bracket, as shown in the 
photograph. AC06DR/AC10DR Triacs are 
mounted with the clamp supplied when they 
are purchased. SC 141 D/SC 146D and 40669 
Triacs are epoxy encapsulated devices 
mounted via a single screw through a small 
flange which connects to A2. The A1 and 
Gate terminals may be bent up to take 
soldered connections. 

The photographs and wiring diagram show 
all assembly details and should be closely 
followed in conjunction with the circuit 
diagram. Remember, with a mains power 
control circuit such as this, a wiring error 
could be fatal. Make sure that the case is 
properly earthed to the earth wire of the 
mains cord. 

Note that the wiring associated with the 
function switch must be completed before 
mounting the Triac bracket and its tagstrips. 
Ensure that there is adequate clearance 
between the function switch terminals and 
the bracket. 

Trigger transformer T1 and inductor LI 
are wound on sections of 3/8in diameter 
ferrite aerial rod; LI is 2y2in long while T1 is 
lin long. Electrical insulation tape is used to 
form a base for the winding/s and also to 
form a protective sheath. In the case of Tl, 
the tape is also used to provide insulation 
between primary and secondary. If a full 
length ferrite rod has been purchased, it may 
be broken to the lengths required by filing a 
nick around the circumference at the required 
spot, and then snapping it with the fingers. 
The technique is identical to that used with 
glass rods and tubing. 

LI consists of 50 turns of 18 B & S 
enamelled copper wire closewound. Tl 
(Continued on page 160) 


LOC 

We must quit some stock at G 
These items were bought in as me 
they are ail current production m 

METERS — MOVING COIL 

3ins square. 1mA. $3.50 

2Wins square. 1mA. $3.00 

>KZ! 

IVENAWAY prices 
inufacturing stock, 
aterial. 

RESISTORS 

W watt, carbon 8.2 to 1M 

Handy Pack—40 assorted. $».50 

100 assorted .... $3.00 

VERNIER DIAL DRIVES 

50mm. . $1.00 

CAPACITORS 

Ceramic Disc Hl-K. 25 and lOOv 
various values each 10c 

Variable capacitor, air spaced—suitable 
transmitter 20pF and 50 pF .. $1.00 

SPEAKERS 

8 or 2Wins Rola. $1.00 

GRILL & BACKING PLATE 

for above .... .. • • 50c 

SWITCHES 

MSP rotary wafer 

1 1 n O TNAGltl Alt 

SOLDER—16 gauge 

Activated resin core 60/40 

Handy Pack—4yd coil. 20c 

4 poie, jL posiuon. aw 

SHAFT COUPLINGS 

Insulated, fits Win shaft 

10 frtr 50c 

POTENTIOMETERS 

Carbon 1M Long shaft. 40c 

Cltnrf eft oft 30C 


VALVE SOCKETS 

Standard Octal . 20c 

SORRY/ / meters must be limted to three per order. 

Moil cheque, money order or postal note with 

MANY OTHER ITEMS AVAILABLE — S.A.E. FOR LIST 

ALL ITEMS CASH WITH ORDER — MINIMUM ORDER VALUE $2.00 

YOUR ORDER to saturn radio laboratories 

37 PICKFORD STREET 

EAST BURWOOD VIC 
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-<TC's FOR CONSUMER 
A APPLICATIONS 


application : audio section for tv receiver. 

Diagram shows complete audio section for a TV receiver. It 
includes sound I.F. amplifier and audio amplifier both com¬ 
pletely integrated. 



A monolithic integrated circuit particularly designed for 
use in TV sound and F.M./I.F. amplifiers. The circuit 
uses a limited amplifier, a coincidence state detector 
and a voltage regulator. 


A monolithic integrated circuit designed to be used as 
a low frequency amplifier. It includes all amplification 
stages from pre-amp. to driver to output. 


OTHER tojvcosr DEVICES AVAILABLE FOR - 

■ RADIOS 1RECORD PLAYERS BCAR RADIOS BHI-FI PRE-AMPLIFIERS ■ POWER SUPPLIES 


Full range available from: 


® WARBURTON FRANKI 


• ADELAIDE 56-7333 

• BRISBANE 51-5121 

• HOBART 23-1841 

• LAUNCESTON 31-3300 

• MELBOURNE 69-0151 

• MOUNT GAMBIER 2-3841 


• NEWCASTLE 61-4077 

• PERTH 8-4131 

• SYDNEY 648-1711. 

• WOLLONGONG 2-5444 

• WHYALLA 45-0216 
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by JAMIESON ROWE 


Flow Chart guide 
for testing transistors 


Do you know how to interpret the readings obtained when testing bipolar 
transistors on a standard tester? If you find it hard to remember all the factors 
involved, the flow chart below has been designed for you. 


Testing a bipolar transistor on a typical 
tester generally calls for considerable care, 
because there arc many factors to be borne in 
mind if the readings are to be interpreted 
correctly. Small wonder that many people 
find themselves almost as puzzled about the 
condition of a device after testing it, as they 
were before doing so! 

Take collector-emitter leakage, (Iceo), for 
example. What value of Iceo indicates a faulty 


device? The figure for a “normal” germanium 
alloy power device may be many times larger 
than than for a silicon planar type which is 
definitely faulty. Similarly a perfectly normal 
device may give an abnormally high reading 
simply as a result of being heated in the 
tester’s hand, or alternatively because it has a 
high low-current beta. 

Breakdown voltage tests can involve 
similar problems. When testing for 


collector-emitter breakdown voltage BVceo, a 
full-scale meter reading may mean that the 
device is open circuit and a complete dud. But 
alternatively, it could mean that the device is 
a perfectly satisfactory high-voltage type, 
whose breakdown voltage merely happens to 
be higher than the full-scale reading of the 
tester. 

Quite apart from the factors influencing 
the tests themselves, further problems can 
arise if one is not sure whether the device 
being tested is NPN or PNP, or if one is 
unsure of the connections. Completely 
strange and superficially damning test 
readings may be obtained with a perfectly 
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Closed 

Circuit 

"television 


ITK 21 

$478 including tax, 

camera, monitor and interphone, 


ENQUIRE NOW 

Olims Trading Co. Pty. Ltd., 

SYDNEY PERTH ADELAIDE 

559 1011 8 4988 23 3488 


BRISBANE 
217388 


VICTORIA 
42 4236 


CANBERRA 
95 8248 




The Closed Circuit system is modern, light 
and attractive. Just focus the camera in any 
position throughout the house and place the 
monitor in the most appropriate room. 

If the camera is positioned above the 
entrance to your home a visitor's image 
appears instantly and clearly on the camera 
monitor when the Sharp Interphone is 
pressed. 

Multiple camera and montior 
Automatic pan and tilt, zoom, etc. 

RF video camera and video monitor 

Closed Circuit television is an inevitable 
device for offices, shops and supermarkets. 
Anywhere personal constant supervision is 
necessary. 

An extra eye for safety. Ideal for all homes 
and commercial applications. 

The Sharp Closed Circuit system has many 
features: 

• Instant monitoring 

• All transistor circuitry, stable performance 
,• Extended monitoring distance 

• Easy installation 

• Instant warm-up 

• Universal application 

• 9" screen 

• All transistor circuitry,stable performance 
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normal device, if the tests are carried out on 
the basis of incorrect polarity or connections. 
Yet this situation can easily arise when testing 
devices salvaged from junked computer 
modules, or new devices whose type number 
has been rubbed off. 

The flow chart shown has been designed 
to obviate some of these problems. It takes 
most of the various factors influencing the 
test readings into account, and shows in an 
unambiguous fashion the decisions to be 
made and the procedures to be followed 
depending upon the results of each test. It 
also shows a particular sequence of tests 
which generally results in rapid and 
conclusive testing. 

For those unfamiliar with flow charts, the 
rectangles represent either operations by the 
person carrying out the tests, or a conclusion 
which may be drawn. The ‘‘diamond’’ 
symbols represent decisions or tests, with 
their various possibilities. The lines with 
arrows connecting the various rectangles and 
diamonds simply show the various courses of 
action, or procedural paths. 

The chart is used in much the same way as 
one plays a childhood board-and-counters 
game such as “Ludo”. Start at the rounded 
oblong at the top left-hand corner, and simply 
follow the path which results from the 
readings of the various tests, carrying out any 
operation shown along the way. Depending 
on the device concerned, the amount known 
about it before the test, and the nature of its 
fault (if any), you will sooner or later end up 
at a conclusion box. It’s as simple as that! 

At a decision diamond, the “Outgoing” 
path to be taken simply depends upon the 
results of the test concerned. Thus when 
testing BVceo at the first diamond, a full scale 


reading indicates the left-hand path, a 
mid-scale “normal” reading the downward 
path, and a zero or extremely low reading the 
right-hand path. Note that some of the paths 
are loops, so that one may have to repeat a 
test after having altered device connections or 
tester settings. 

The symbols used for the various 
parameters tested are those in common use. 
BVceo stands for the collector-emitter 
breakdown voltage with the base open 
circuited; BVcbo for the collector-base 
breakdown voltage with the emitter open 
circuited; Icbo for the collector-base 
leakage/saturation current with the emitter 
open circuited; Iceo for the collector-emitter 
leakage/saturation current with the base open 
circuited; and beta (/3) for the 
common-emitter current amplification factor, 
also called h21 or hFE. Although there are a 
number of different common-emitter 
amplification factors (DC or static beta, 
incremental or AC beta, etc), the differences 
between these will not generally affect the 
validity of the chart. 

Naturally a chart of this type cannot cope 
with all possible testing contingencies. 
However various friends and colleagues have 
tried it out over a period of time, and have 
reported to the author that it provides a 
valuable guide for general device testing. In 
one case a tester has been especially designed 
to apply the tests to the device in the order 
shown in the chart, and the results have been 
quite impressive. 

Those readers interested in further details 
of transistor testing may care to refer to the 
author’s article of July 1968 entitled 
“Transistor and Diode Testing - Basic 
Principles”. A comprehensive Transistor Test 


* registered trade mark 


AEGIS 

Transistor and Valve Type 
Aerial R.F. and Oscillator 

TUNING COILS . . . 
Transistor and Valve Type 

I.F. TRANSFORMERS . . . 




Write for details 
and prices. 

DISTRIBUTORS IN 
ALL STATES. 


AEGIS PTY. LTD. 

347 Darebin Rd., Thornbury, Vic. 3071 
Phone 49 1017, 49 6792. P.0. Box 49 
Thornbury, Vic. 3071 


Set was described in the August 1968 issue, 
capable of testing not only diodes and bipolar 
transistors, but FETs and unijunctions also.® 



THE NEW SYMPHONIC DELUXE 

‘77’ SOLID STATE STEREO COMBINATION 


RECORD-A-WAY 


plus $5.00 freight. 


Small in size, yet delivers 14 WATTS RMS of faithful 
sound reproduction. This superior sound quality is due 
to advanced semi-conductor technology, and the use of 
solid state circuitry throughout. The price Is Unbeliev¬ 
ably low, without any sacrifice in the quality of materials 
and workmanship, which is completely designed and 
manufactured in Australia. 

SPECIFICATIONS: Fitted with 3-speed Record Player 

• Total Music power—18 WATTS Into 4 OHMS RMS — 7 WATTS 
per channel at 8 OHMS. 

O Frequency Response — 30 Hz to 30,000 Hz 3 dB. 
e Input Sensitivity — Auxiliary 100 MV. Tape Deck 100 MV. 
e Speaker Impedance — 4 or 8 OHMS. 

O Dimensions — Amplifier and Player: 16F' x 13i" x 6i". 

Each Speaker: 111" x 18F' x 6i''. 

• Turntable — 4 speed with CERAMIC cartridge. 

• OUTPUT JACK for Stereo Headphones. 

Please forward me 'Symphonic Unit' 


The most advanced Record care in the world. 

Sold in kits of 10, complete with plastic containers and 
fixing screws. 


90e3»U per kit of 10. Plus Freight 

Special price for IO kits or more 

Franchise available all States. 


Enclosed Cheque/M.O./P.N. for S2I7.00. 


Name. 

Address 


Postcode 
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New from 
McMurdo 


SELF 


SELECTION 
^■BAR 


MPMURDO 

ELECTRONIC 

COMPONENT 


(160 Components 
in packs and trays. 
Part numbered 
and priced.) 


i i 


4 


X "i t 


■t 'i I 


Ik 






-4^4- 


.A 




\l 


Now at all leading 
wholesale stockists 

From McMurdo’s new electronic 
hardware stand ... the most 
complete range of electronic 
hardware components in Australia 
.. including latest 1C Sockets, 

Mounting Devices and Heat Dissipators. 

Components for 

□ Service 

□ Development 

□ Amateurs 

□ Science 


ju gait?,i—n^r_j\ □ Manufacturers 


□ 220 page electrical components 
manual also available. 


Look for the McMurdo ADELAIDE General 
display stand at electronics Accessories. Newton 
stockists NOW! McLaren Ltd. Gerard & 

Goodman Pty. Ltd. 
A.C.T. Electronic 
Components 


SYDNEY George Brown & MELBOURNE Radio Parts 
Co. General Accessories. Pty. Ltd. City & East 


PERTH Carlyle & Co. Pty. Ltd. 
Aitkins W.A. Ltd. 

Cairns Instrument Services 


BRISBANE Chandlers 
Pty. Ltd. Douglas 
Electronics Pty. Ltd. 


Malvern.TV Replacement 
Pty. Ltd. J. H. McGrath & 
Co. Pty. Ltd. 


M'MURDO (AUSTRALIA) PTY. LTD. 

Head Office and Factory: 

17-21 Carinish Road, Clayton. Victoria. 3168. Tel. 544 3033 
N.S.W. 242 Blaxland Road. Ryde. 2112. Tel. 807 1944 
S.A. 346-348 Carrington Street. Adelaide. 5000. Tel. 23 1535 
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An Electronic Thermometer 

by IAN POGSON 


Ever wished for a device to measure the temperature of a power transistor case, or a 
photographic solution, more conveniently than the familiar glass thermometer? 
Here is the instrument youve been seeking. Easily constructed and low in cost, it 
uses an ordinary silicon diode as the sensor probe. 


The simple instrument to be described 
allows the convenient measurement of 
temperature by means of an ordinary moving 
coil meter. The meter may be of any 
convenient size, and if necessary it may be 
quite remote from the measurement location. 
It should therefore find many applications, 
both in electronics and in other fields. 

Probably the most obvious application in 
electronics is for measurement of the 
operating temperature reached by power 
transistors, diodes, SCRs and Triacs, power 
resistors and transformers. For these tasks the 
instrument is ideal, measurement involving 
nothing more than placing the sensing probe 
in contact with the device to be measured for 
a few moments, and then reading the meter. 

A non-electronic application which comes 
to mind is monitoring photographic solutions. 
The main advantage here is simply one of 
convenience. A meter mounted at eye level is 
a good deal easier to read than a thermometer 
at bench level, particularly under safe light 
conditions. And the easier it is to read the 
temperature, the more likely it is that the 
operator will keep a close check on it - 
almost automatically. 


Other applications which suggest 
themselves, and where the remote reading 
facility would be even more advantageous, are 
monitoring incubators and brooders in 
chicken hatcheries, or monitoring for frost in 
orchards and market gardens. We imagine that 
anyone who has faced the need for making 
such checks “on the spot” on a cold and 
frosty winters night would not have to be 
sold on this project. 

No doubt many other applications will 
suggest themselves to the reader as he reads 
on. 

In September, 1968, we described an 
Electronic Thermometer which used the 
temperature sensitive characteristics of the 
thermister. Some of the comments which 
were made then are still pertinent and apply 
equally to the unit about to be described. 

The operation of our new thermometer is 
based on the change in forward voltage drop 
which occurs with a silicon diode when its 
temperature changes. At normal ambient 
temperatures, the voltage drop across a 
typical silicon diode is about 600mV. At 
lower temperatures, the voltage drop 
increases, whereas the opposite is true for 



At the top is pictured the finished unit , 
with a probe and immediately above is 
the basic circuit diagram. 

higher temperatures. Fortunately, this 
relationship is linear over at least the range 
from 0-100 degrees Celsius (Centigrade) and 
this will normally be the range of greatest 
interest. This means that we can make the 
instrument cover either this range or a 
restricted range anywhere within these limits. 

The basic circuit is quite simple, as may be 
seen from the small diagram; it is based on the 
Wheatstone bridge configuration. This may be 
checked against the final circuit diagram, by 
locating the 3.3K resistor in one leg, with the 
2.2K resistor and the diode probe in another 
leg. The other two legs share two 2.7K 
resistors and a IK potentiometer. Finally, the 
meter is shown across the bridge and in series 
with a 5K potentiometer. 

Referring to the basic circuit again, such a 
bridge is said to be “balanced” when there is 
no potential difference between points “A” 
and “B”, and therefore no current through 
the meter, and no reading. Such a balance 
condition exists if the ratio between bridge 
arms R1 and R2 is equal to the ratio between 
R3 and R4. 

If these conditions are not satisfied, the 
bridge will be unbalanced and the meter will 
deflect in a direction and to an extent 
dependent on the conditions causing the 



COMPONENTS WITH HIGHER RATINGS MAY BE USED 
PROVIDING THEY ARE PHYSICALLY COMPATIBLE. 




SILICON PROBE THERMOMETER 


2/MS/22 


This is the circuit diagram of the complete unit and includes a regulated mains 
power supply. It may be noted that the FuL914 IC is enclosed in the heavy outline. 
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MODEL NUMBER 111. 


MODEL NUMBER 102. 


■ NATO APPROVED aDUAL CHANNEL 


■ MAINS/BATTERY POWERED OPTION 


■ HIGH SENSITIVITY 


MODEL NO 102 DC to 15MHz or DC to 30 MHz 

The EM 102 oscilloscope main frame offers true dual beam 
operation with a 10x6 cm window. The power supplies, CRT 
controls, time base, and trigger circuits are contained within 
the units’space frame construction. The entire 'Y' deflection 
system is housed in a series of plug-in units type EM 500, 

EM 505, EM515, EM 530. 


MODEL NO 112 DCtoiooMHz 

The SM 112 is an all solid state instrument employing a main 
frame with 'X' and 'Y' amplifiers. The instrument offers the 
most comprehensive timebase facilities to meet a wide range 
of high frequency measurement applications. 


MODEL NO III DC to 18 MHz 

A laboratory quality oscilloscope with guaranteed and proved 
performance in rugged environments. It has a new 10x8 cm 
rectangular CRT giving 30% larger screen area plus high 
brightness and small spot size . . signal delay . . sensitivity of 
20mV at 18MHz, 2m V at 5MHz (both channels) . . DC trigger 
. . 2MHz 'X' amplifier . . DC coupled. 


Our triggers are 
Jitter free! 


\mwm 


EMI (AUSTRALIA) LIMITED 

COMMERCIAL & ADVANCED ELECTRONICS DIVISION, 

14-18 PARRAMATTA ROAD, HOMEBUSH. M.S.W. 2140. Tel:- 76 0411 
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These two pictures show the inside of the case. At left is the main body of the case housing the wiring board , 
transformers and potentioneters . At right is the front panel , which accommodates the meter , switch and indicator lamp. 


unbalance. For example: Let us assume that 
R1 and R2 are equal. The bridge will now 
balance if R3 and R4 are equal, but let us 
consider what happens if R4 is less than or 
greater than R3. If R4 is less than R3 then 
point “A” will be closer to the positive end of 
the system than point “B”, and the meter will 
read up the scale or tend to read in the reverse 
direction, according to the meter polarity. If 
R4 is larger than R3, the reverse reasoning 
will apply and the meter will tend to read in 
the opposite direction. 

To make use of these characteristics in our 
application, we introduce the temperature 
sensitive silicon diode into one leg of the 
bridge. The resistor R4 is fixed in value and 
R1 and R2 can be made equal by means of 
the IK potentiometer. This leaves R3, which 
should be made equal to R4 to maintain 
balance. And so we make up R3 consisting of 
the silicon diode and a supplementary 
resistor, which needs to be about 2.2K. 
Assuming that we wish to make our zero 
meter reading correspond to the freezing 
point of water, then the bridge must be 
balanced under these conditions. More will be 
said about calibration later on. 

So much for the broad theory. Now let us 
consider the practical aspects of the device. 
There are many different types of silicon 
diodes readily available on the market. 
However, the selection may be reduced to a 
few types which are most suited to our 
purpose. Small signal types may be eliminated 
on the score that they are rather fragile, while 
the larger high power types may also be 
eliminated by reason of cost and possible 
unnecessary bulk. This leaves us with the 
common medium-power diodes, rated 
between about 500mA and 1A. The PIV 
rating is not important and even the lowest 
voltage rating type will be quite suitable. 

Within the power range selected, different 


diode packages are available. One popular 
moulded plastic package is about %in long 
and l/8in diameter, with variations. Another 
package and one which has been available for 
quite a while is the familiar “top hat” metal 
type. Both of these shapes could suit our 
purpose and more will be said about these 
when describing the physical form and 
construction of the probe. 

The basic circuit simply shows a bridge 
with a meter across it, and in fact a simple 
thermometer can be made up along these 
lines. This would require more than one 
diode, typically up to four connected in series 
and without the 2.2K resistor. Also, to get 
sufficient sensitivity, a meter with a full scale 
deflection of lOOuA or less would be needed. 
Readers who feel so inclined may try this 
simple approach. 

To get extra sensitivity, we ourselves have 
tackled the problem in a different way, one 
which has allowed the use of only one diode 
and a less sensitive meter having a full scale 
deflection of 1mA. The needed sensitivity is 
provided by a low-cost DC amplifier, as 
described in the article of July 1970 entitled 
“DC Amplifier from a Low-Cost Digital IC”. 
By using this amplifier, the sensitivity of the 
1mA meter is effectively increased to better 
than 50uA. 

The original circuit was described as a 
differential amplifier but in order to simplify 
power supply requirements, while providing 
that the silicon diode probe may have the 
cathode earthed, we have modified the circuit 
accordingly. 

This amplifier uses an FuL914 dual 
two-input digital gate IC, and the question 
may be asked, why not simply use a pair of 
discrete transistors? There are three 
advantages in using the microcircuit instead of 
two equivalent discrete transistors. Firstly, 
the microcircuit is likely to be cheaper. 


Secondly, since the device has four 
transistors, there is a good chance of picking 
two transistors which are closely matched 
electrically, out of the four possible 
combinations. And thirdly, since the 
transistors are all on the same minute silicon 
chip, problems of differential temperature 
drift should be minimised. 

Since the microcircuit is a logic type, the 
internal transistors are switching types and 
thus it may be thought that the resulting 
linearity of the amplifier might be poor. In 
actual fact, this is not likely to be a problem 
since the transistors handle only a very small 
current “swing”. In practice, we have found 
the linearity to be very good. 

The circuit requires a power source of 6 
volts or so, regulated. A battery supply could 
be used, but as the drain is of the order of 
15mA, the useful life of the battery may be a 
problem. If only intermittent use is 
contemplated, then a 9 volt battery could be 
used, with a dropping resistor for the zener 
diode regulator. A resistor should be selected 
so that about 5mA is passed through the 
zener diode. On the other hand, if the unit is 
required to be switched on for long periods, 
then a mains power supply would be the 
answer. A suitable supply is shown on the 
main circuit diagram. 

The physical form taken by the basic 
amplifier and meter section is not particularly 
important. There are no leads which are 
critical in regard to length or dress, little or no 
heat to cause ventilation problems, and only a 
few components to be accommodated. It can 
be built into almost any small metal box. 

Our unit was constructed in a readily 
available commercial box with a sloping front, 
measuring 4in x 4in x 4in. The meter, switch 
and indicator lamp are mounted on the 
removable front panel. The power 
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JAPAN 


Your Key to Japan’s Electronic Concerns! 

Japan EBG (The Japan Electronics Buyers' Guide) is well thumbed by those 
businessmen either having or wishing to have business relations with Japanese 
electronics concerns. 

•Manufacturers' Alphabetical Directory •Manufacturers' Product Classified Directory 

• Traders' Alphabetical Directory • Reference vSection •Product Advertisement Section 

• Listing of Over 600 Resistered Trade Names •Directory of Organizations Associated with 
the Electronic Industry, etc. 

Other Publications: 

JEI (Japan Electronic Industry) ^ . 0ne y ear $ ^ 

Monthly Report on Japan’s consumer electronic industry 
JEE (Japan Electronic Engineering) 

Informative, scholarly reports on Japan's electronic technology 
JAEU (The Journal of Asia Electronics Union) 

Quarterly reporter of electronic development in - 

Asia and Oceania 
Hi-Fi Equipment 


Subscription Rates: 

Japan EBG. Y7,200 ($20) 

JEI (1-year) + Japan EBG. . .Y 11,520 ($32) 
JEE (1-year) + Japan EBG .Y 10,800 ($30) 
JAEU (1-year, 4 copies). . Y 1,600 ($4.40) 
Hi-Fi Equipment '70 . Y1,080($3) 


Australian Address* 

BUSINESS EDUCATION INSTITUTE 

PTY. LTD. . 

ROOM 30. 10th FLOOR, 422 COLLINS STREET, 
MELBOURNE Telephone: 85-4640 



if p think components, think 


Hawker Siddeley Electronics 


Have a 
chat to 
Judy at... 


SYDNEY . 93-0221 

MELBOURNE .. 387-1899 

BRISBANE . 68-4344 

ADELAIDE . 58-1844 


Hawker Siddeley Electronics Limited 

752 Pittwater Roa % d, Brookvale, N.S.W. 2100 

Write or phone lor catalogue and service information on Components 

NAME. 

ADDRESS. 

STATE.POSTCODE. 


Plastic Film Capacitors • Ceramics • Silvered Mica • Paper 
Capacitors • Electrolytics • Power Semiconductor Devices • 
Transformers and Wire Wound Products • Trimmers • Potentio¬ 
meters Wire Wound • Light Source Diodes • L-N Displays • Micro- 
wave Tubes and Devices • Modules • Packaged Electronics. 
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transformer is located on the bottom of the 
box and the IK potentiometer for low-scale 
calibration is on the left side, with the 5K 
high-scale adjustment potentiometer on the 
right. 

As may be seen from the photograph and 
the diagram, the rest of the components are 
mounted on a strip of miniature tag board, 
with 14 pairs of tags. The board is mounted 
about VAn from the bottom of the case using 
two screws with extra nuts to effect the 
spacing. 

When wiring the tag board, due care must 
be taken to ensure that all joints are made 
correctly and that components, particularly 
the IC, are not overheated. Also, the IC must 
be orientated with due regard for the “flat” 
on the case, which corresponds with pin 8. We 
brought all the earth connections together to 
a solder lug which is held under the mounting 
nut nearest the mains input lugs. This ensures 
that the case is connected to the earth system. 

With the transformer, wiring board and 
potentiometers appropriately mounted in the 
case, the various interconnecting leads may be 
run. A pair of leads connect to the indicator 
lamp on the front panel. Similarly, a pair 
connect to the meter and the mains On/Off 
switch. Adequate length of lead should be 
allowed in each of these cases, to ensure that 
the front panel can be manoeuvred out of the 


a push fit, and comes out easily. Drill a hole 
in the plug just large enough to pass the coax 
cable. Remove the ball point assembly by 
grasping the brass tip and pulling it out of the 
case. With a sharp knife, cut off the length of 
tube containing the ink, right at the point 
where it is clamped into the brass tip. Discard 
the tube and clean the tip until it is free of 
ink, as well as removing the small piece of 
plastic tube left after cutting off the main 
length of tube. 

The small diameter end of the tip, 
containing the ball, is also cut off and filed 
flush with the shoulder. The cathode lead of 
the diode is then soldered to the modified 
brass tip, with about l/8in between the body 
of the diode and the brass tip. Of course, the 
diode used must be one which will fit inside 
the barrel of the probe. The EM400 series by 
STC is ideal for the purpose, but there are no 
doubt others which would also be suitable. 

Cut the lead of the anode and of the diode 
so that it is a little over 1/8in long. Pass the 
coax cable through the end plug which was 
previously drilled and then pass the cable 
through the main body of the probe. The end 
of the coax cable is prepared so that about 
%in of outer braid is free, with about V^in of 
the centre protruding. Of this, about l/8in is 
stripped of insulation and tinned. This end is 
then soldered to the anode lead of the diode. 


METER 



By following the 
board wiring diag¬ 
ram, the task is 
made easy. Note 
carefully , the corr¬ 
ect position of the 
IC. 


way when access is required to the inside of 
the box. The 3-core mains lead is brought 
through a grommeted hole in the back of the 
box, and held with a clamp fixed by the 
adjacent transformer mounting screw. 

The lead running to the silicon diode 
probe, is of small diameter coaxial cable of 
the type commonly used on microphones. 
Like the power cord, it is brought through a 
grommeted hole at the back of the box and at 
the other side of the transformer. The length 
of the cable will be determined by the 
respective locations of the unit and the probe. 
There is no definite limit to the length of 
cable which may be used, but with very long 
leads the DC resistance of the cable itself may 
make it necessary to reduce the diode series 
resistor from 2.2K. 

At the far end of the .cable, we have the 
probe assembly, the prime component of 
which is the silicon diode. The actual physical 
form which the probe takes will depend upon 
the actual purpose for which the probe is 
employed. One from which it may take, for 
more or less general use, is that shown in the 
main photograph. Here we fitted the diode 
into a discarded ball point pen casing. 

To adapt this type of ball pen casing to fit 
the diode, first remove the plug from the end 
opposite to the ball point. This is usually just 


The braid is twisted together and soldered to 
the cathode lead of the diode, between its 
body and the brass tip, after adding a sleeve 
of insulation to prevent any possibility of a 
short circuit. 

By now, the method of completing the 
assembly will have become clear. The barrel is 
slid down the cable and over the silicon diode, 
and finally the brass insert is pushed into its 
original position. The plug at the other end is 
simply slipped along the cable and pushed 
into the barrel. 

The probe is complete at this stage, with 
one reservation. In cases where the end of the 
probe is to be immersed in water or even 
some other liquid, then the question of 
protecting the diode will arise. The push fit 
between the brass cap and the barrel is a path 
through which a liquid could conceivably 
travel, and so come into contact with the 
diode. Short term exposure to water does not 
seem to have any adverse effect on the diode 
which we used, but it may well be desirable to 
take some action to stop the ingress of 
moisture where long periods of immersion are 
contemplated. 

The method of sealing is largely up to the 
individual. The idea of using an epoxy resin 
comes to mind but this is not likely to be very 
successful, as adhesion to the plastic body of 


PARTS LIST ... 

1 Sloping panel case 4in x 4in x 4in 
1 Label 

1 Power transformer Pri 240 V - Sec 
12.6V at 150mA. Ferguson PF2851, 
A&R 6474, etc 
1 Miniature toggle switch 
1 Pilot bezel 14V24mA 
1 Meter 1mA FSD 100 ohms 3in x 2'Ain 
1 Potentiometer IK linear preset 
1 Potentiometer 5K linear preset 
1 Miniature tag board 14 prs tags 
1 Fairchild ICFuL914 
1 Silicon diode EM401, etc 
1 Silicon diode for probe EM401, etc. 
See text 

1 Zener diode BZ Y88C6 V2 
1 50uF 25 VW electrolytic 
1 470 ohms'AW 
1 820 ohms'AW 

1 2.2KAW 

2 2.7 K 'A W 
1 3.3K 'AW 

Coax cable for probe, mains cord and 
plug, grommets, rubber feet, solder lugs, 
hookup wire, solder, screws,'nuts, etc. 


the probe may be poor. Some of the popular 
adhesives such as “Bostik”, etc may be more 
satisfactory. An alternative idea would be 
simply to cover the diode liberally with a 
silicone grease before sliding it into the barrel. 

An alternative type of probe may be 
better for some applications, particularly 
where a good contact is required against a flat 
surface, by using a silicon diode of the 
familiar “top hat” shape. As may be seen in 
the picture, we produced such a probe by 
cutting off the cathode lead and filing the 
surface flat. A piece of coax cable was then 
soldered to the diode, with the centre 
conductor of the cable going to the anode 
lead. The braid of the cable was then soldered 
to the body of the diode and adjacent to the 
anode lead. This was done in such a way that 
when the solder which ran over the barrel was 
filed off, the outside of the barrel was still left 
round. 

To avoid any possibility of a short circuit, 
we slipped a piece of cambric spaghetti tubing 
over the coax braid, before soldering it to the 
diode body. With the diode connected to the 
cable, some sort of handle in the form of a 
barrel may be slipped over the cable and made 
a tight fit around the body of the diode, 



We can supply Panel Meters of most ranges 
from Stock — Specials within hours. 


★ MICROAMMETERS ★ TACHOMETER METERS 

★ MILLIVOLTMETERS ★ LEVEL METERS 

★ MILLIAMMETERS ★ MULTIRANGE 

★ AMMETERS ★ CENTRE ZERO 

★ VOLTMETERS ★ METER SHUNTS 

★ VU METERS ★ SPECIAL PURPOSE 

METERS 



WRITE. PHONE OR VISIT US 

Ferrier Electrical Instruments 
Manufacturers of Electrical Meters 

. 47A Penrose St.. LANE COVE 2066. 428-2485 
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Mechanical. Electrical. Civil. Marine. 
Chemical. Automotive. Structural. Industrial 
Mining. Nuclear. Associated and related 
industries. 

In line with the growth of engineering 
in the Australian economy, the 6th 
International Engineering Show will be 
the largest event of its kind in the 
Southern Hemisphere. Every facet of the 
engineering world will be on display. 


Exhibition Buildings Melbourne, 
Australia. 2nd - 7th August 1971. 

10am — 6pm daily — late night Wednesday 
August 4 - 10am - 10pm. 

Tickets only available by 
'phoning Sydney 929 8977, 

Melbourne 51 9889, or 
writing to Industrial and 
Trade Fairs Pty. Ltd.,Box 428 
North Sydney. N.S.W. 2060. 
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leaving the larger diameter part protruding. As 
the diode chip is close to the flat face of the 
package, it should be possible to get a very 
intimate thermal coupling between it and the 
device whose temperature is to be measured. 

The probes just described are just a couple 
of suggestions. Other forms will no doubt 
suggest themselves to readers who have other 
and special applications for such a device. 

So far, we have considered a temperature 
coverage of 0-100°C and this can be done 
conveniently with one diode. If we add diodes 
in series, the sensitivity is increased, but the 
total temperature range covered is also 
reduced. By way of an example, we can 
connect two diodes in series and simply by 
adjusting the two preset potentiometers, we 
can make the instrument cover the range 
0-5 0°C. 

This concept may be extended by adding 
more silicon diodes in series, with a possible 
limit of four. By the time this number is 
added to the circuit, it may be necessary to 
reduce the 2.2K series resistor in value, or 
even eliminate it. 

These modifications will increase the 
sensitivity and give quite a deal of “band 
spread”, in cases where a relatively small 
temperature range is of interest. However, 
there is one point which we have not had the 
opportunity to check, and that is the effect of 
temperature on the rest of the circuit, other 
than the temperature sensing diode. It may be 
that significant changes in ambient 
temperature under which the instrument is 
operated, may contribute to changes in 
operating conditions of the instrument. In 
short, errors may be introduced into the 
system, by virtue of ambient temperature 
changes. For the 0-100°C range, this error 
should not be significant for most purposes. 

Calibration of the thermometer is an 
interesting and relatively simple process. The 
job is easier than it might be because the 
voltage drop-temperature characteristic of the 
silicon diode is a substantially linear function, 
and this enables us to use the existing linear 
scale of a meter. Any scale calibrated 0-1, 
0-10, or 0-100, is ideal for the job, 
particularly if we are calibrating 0-100° either 
Celsius or Fahrenheit. Even if we wish to 
calibrate in sub-multiples of 100, such as 50 
or 25, the same scale may be used. Better still, 
a scale corresponding to the actual range 
could be used. 

We suggest that calibration should be 
undertaken with the aid of a good quality 
conventional thermometer. Strap the probe to 


These two pictures show the details of 
the construction of the two probes. 

the thermometer with insulation tape, 
locating the sensing diode(s) and the lower 
end of the thermometer at the same level. The 
whole combination is immersed in water. A 
convenient setup is to have two containers of 
water, one cold and one warm to hot. 

If a calibration point is required at or near 
0°C, then a convenient method is to provide a 
container of ice in iced water, the 
temperature of which will remain low as long 
as there is some ice'floating in it. Immerse the 
thermometer and probe into the water, which 
must be continually stirred, and set the meter 
to read the same value as recorded by the 
thermometer. This is done with the IK 
potentiometer. Now if the upper end of the 
scale is to be L00°C, then a container must be 
provided with water having just boiled. The 
process above is repeated, again stirring the 
water. The temperature indicated on the 
thermometer will probably be about 80°C. 
The meter should be set to correspond, with 
the 5K potentiometer. 

The process of checking the lower and 
then the upper end of the scales should be 
repeated a number of times, until the correct 
points are established. The method suggested 
for the hot water admittedly leaves something 
to be desired and some means of heating the 
water may be devised if this is considered 
necessary. However, as the diode 
characteristic is linear as we mentioned 
earlier, the simpler method of setting the 
upper part of the scale should be all right. 

In cases where readers wish to use more 
than one diode and so reduce the temperature 
range, the temperature of the water to set the 
upper and lower limits will be modified 
accordingly. This should present no problems 
and is left for the individual to deal with each 
particular case. @ 


CLEAR AIR TURBULENCE (May 1971): 
The picture at the top of page 15 should have 
carried the acknowledgement that it was 
taken by a research group of the Department 
of Aeronautics, the University of Sydney. 
PLAYMASTER 117 (July 1967): Delete from 
Parts List 1 x 470 ohm resistor and 1 x 18K 
resistor. Add to Parts List 1 x 390 ohm 
resistor. 

1967 All-Wave Seven (Dec 1967): Parts List, 
3.3K 1W should read 4W. 

SIMPLE CRYSTAL AND TRANSISTOR 
SETS (July 1969, File No 4/TR1/11): A 
number of readers have had trouble getting 
the circuits to work using recently obtained 
AF117N transistors. It appears that the 
transistor is now in a different package, and 
the base diagram shown does not apply. The 
new base diagram appears below. 



MINISPOT (Sept 1970): Due to spread of 
components, a non-oscillation problem may 
occur. Oscillation can be achieved by 
increasing the 27pF ceramic filter coupling 
capacitor to a value sufficient to permit 
reliable oscillation. ® 


EDGE ELECTRIX 

Specialitti in Electronic Parti 
and Equipment 

New Store Opening at 
25A BURWOOD ROAD, 
BURWOOD, 2134, NSW 
Phone: 747 2931 

FULL RANGE of capacitors, resistors, 
potentiometers, semiconductors, tuning 
condensors, transformers. speakers, 
valves, switches, (rotary, slider, toggle, 
etc.), bezels, batteries, stylii, tape (BASF) 
cassettes, flex, soldering irons, relays, 
plugs, sockets, terminals, tag strips, tag- 
board, matrix board, copper clad board, 
etching material, rectifiers, cases, chassis, 
TV aerials, cable, fuses, jacks and jack 
plugs and kitsets. 

Complete Mail Order service. All goods 
available at competitive prices. Please 
write or ring for a quote. 



BISHOP PRINTED WIRING AIDS 


More than 15,000 types including:— 

• Multiple pad groups Accurate to ± .002" for transistors, I.C.'s, edge 
connections, etc., lx, 2x, 4x. Quickly stick down complete groups. 

• Red and blue technique for simplified artwork and absolute registration 
of double-sided printed circuits. 

• Tapes, pads, mylar (clear, matte, precision grid),symbols, targets, sequen¬ 
tial reference designations, letters, numbers, words. 

• "B" Neg negative drafting system for prototypes without photography 
includes photo resist, developer, etchant and other chemicals. 

• AND NOW THE ZAPS SYSTEM INCLUDING PRE-ETCHED PRESSURE 
SENSITIVE COPPER CIRCUIT COMPONENT PATTERNS FOR SPEEDY 
DESIGN AND INSTANT PRINTED WIRING PROTOTYPES. 

Vic.: Camden Art Centre Pty. Ltd., 200 Gertrude St., Fitzroy 3065. 41 7261. 

N.S.W.: Circuit Components (A'asia) P/L, 460 Bexley Rd., Bexley 2207. 59 6550. 

Qld.: Douglas Electronics P/L, 322 Old Cleveland Rd., Cooparoo 4151. 97 8222. 

S.A.: Camden Art Centre Pty. Ltd., 210 Rundle Street, Adelaide 5000. 23 4861. 

WA: W. J. Monhcrieff Pty. Ltd., Hay St., East Perth 6000. 23 I 194. 
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our batteries... 


Eveready Nickel Cadmium Batteries. 

Completely sealed. No maintenance. And they 
come in a variety of shapes and sizes to suit a 
variety of applications. 

For a brochure about our Eveready rechargeable 
batteries; what they do and how well they do it, 
drop us a line. If you have a problem with your 
power source, we'd like to help you solve it. 

No charge. 




•Eveready’ <5. 'Union Carbide' are registered Trade Marks. 


UNION CARBIDE AUSTRALIA LIMITED 

Consumer Products Division, 167-187 Kent Street, Sydney. Tel: 20 559 
SALES OFFICES: 

Brisbane : 243-253 Edward Street. Tel: 31 1391 Melbourne : 505 St. Kilda Road. Tel: 26 1241,26 2332 
Adelaide : 41 -49 Currie Street. Tel: 51 6099 Perth : 901 Hay Street. Tel: 21 2926 
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BBC 405/625 line store converter uses digital techniques 


An experimental line-store converter, developed by the BBC to derive 405-line 
signals from 625-line signals, uses digital circuitry in place of the analog techniques 
of previous units. 


The converter is planned as an improved 
performance, reasonably priced replacement 
for the analog units currently in use to derive 
405-line signals from the 625-line signals 
provided through the distribution network. 
Much current development by the BBC and 
ITA involves the use of digital techniques, so 
it was logical for the new form of converter to 
follow this trend with the advantages of 
greater reliability and operational simplicity. 

The analog units are nearing the end of 
their useful life and judging by results 
obtained so far the new equipment when 
eventually brought into operation, will 
provide a substantially improved 405-line 
picture on the VHF channels, the use of 
which looks almost permanent. 

In any line-store standards converter two 
main processes are involved. Firstly, the input 
signals are modified by an interpolation 
process which derives 405 lines from the 
incoming 625-line picture. Each derived line, 
still having a duration according to the 
625-line/50-field standard, carries information 
corresponding to the scanning of the scene by 
a 405-line raster pattern. 

In the experimental converter, this process 
consists of combining the signals from two 
successive input lines in accordance with the 
relative positions of corresponding lines in the 
625 and 405-line raster patterns. 

The second process involves the 
adjustment of the 405 lines provided by 
interpolation such that their time duration 
occupies the correct time intervals demanded 
by the 405-line/50-field standard. This is 
effected by a suitable arrangement of 
electrical stores. 

The BBC’s experimental digital unit 
samples the incoming 625-line signal at a rate 
of 11.5MHz. The magnitude of each sample is 
then represented by an 8-digit binary number, 
effectively quantising the input signal into 
256 discrete levels. The capacity of the digital 
store corresponds to the information 
contained in one input line. High speed binary 
arithmetic circuitry accepts two 8-bit words, 
multiplies each by a suitable 3-bit word, and 
adds the resulting products. 

The use of an 11.5MHz sampling rate 
renders the experimental converter suitable 
only for monochrome signals. However, it is 
understood that similar work currently in 
progress by the ITA uses a sampling rate of 
13MHz. suitable for colour work. 


The time redistributing process is carried 
out using an assembly of stores, each having a 
capacity corresponding to one input line. 
Each wanted line from the interpolator is 
loaded into one of the redistributing stores at 
a rate corresponding to 625-line scanning. The 
store is then emptied at a rate corresponding 
to the 405-line scanning standard. By 
providing a suitable number of stores and a 
suitable switching arrangement, it is possible 
to ensure that the stores can be loaded and 
emptied in sequence, and that all the wanted 
lines are suitably processed in the correct 
order. 


Ancillary circuits provide 405-line/50-field 
sync pulses in digital form which are added to 
the digital signals from the time redistributing 
stores. The combined digit stream is then 
converted to the conventional form of analog 
television signal. 

Although a recent demonstration 
illustrated a major improvement in 405-line 
television presentation, with an almost total 
absence of characteristic flicker and 
patterning, the development work is 
continuing towards further refinement. 
(“Electronics Weekly”, 24/3/71.) ^ 
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New 1C production technique by Philips 


An automated method of mounting integrated circuits that eliminates one of 
the most labour intensive operations in IC manufacture has been developed by 
the Philips Research Laboratories, Eindhoven. 


In the new process, pads on the IC chip mate with contact patterns that have been plated on 
a flexible and inexpensive plastic tape. All chip connections are simultaneously bonded and 
this eliminates the most costly operation in IC assembly. 

News of the Philips experimental process closely follows an announcement by 
General Electric of America that they are now manufacturing low-cost ICs by such methods. 
The only major differences between the two techniques, is that instead of flip-chipping the 
device directly on the tape, GE engineers have cut a window in the tape and cantilevered 
contact fingers from the edge of the window. These then mate with pads on the chip. 

In addition, Philips plan to offer the resulting package in two forms: Either in a film 
form, or in a more conventional DIL and QUIL package. And for this purpose Philips have 
designed a header with pins specially adapted to the product. This converts the IC on a film 
to a rugged component for customers who prefer conventional printed wiring board 
mounting. 

Here, too, the contact pattern on the plastic laminate can be bonded in one shot to a 
mating pattern on the header. To demonstrate the feasibility of this technique, the R and D 
department of the Philips semiconductor division have devised an experimental monolithic 
audio amplifier with an output power of 3W. 

The contact patterns are made on polymide film using a proprietory additive process 
which has been developed to a high degree of automation. This film metallising process 
yields long tapes with a minimum width of 3.8mm. IC chips are mounted on this tape in the 
manner of a flip chip. A special treatment gives the IC film combination excellent 
mechanical strength, so that mechanical handling cannot harm the product. 

As indicated, the tape with ICs which have been passivated and finally tested, is 
suitable for direct application to printed wiring boards or other substrates. 

The process was developed in collaboration with members of the Philips 
semiconductor division and the radio and television division of Philips. (“Electronics 
Weekly”, 3/10/70). $ 

......... 
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Master Antenna TV distribution systems providing systems and equipment for 
home-units, motels, hotels, schools, hospitals, etc. 

PRESENTS 

the mighty sda series of 

SOLID STATE TV 
DISTRIBUTION AMPLIFIERS 


□ 50 db voltage gain 

□ Up to 4 volts output 

□ Solid state reliability 

□ Long-term gain stability 

□ Plug-in module construction throughout 

□ Separate high and low band amplifiers 

□ Separate high and low band gain controls 

□ Requires only 10 watts of A.C. power 

□ Covers all channels including O and 5A 




A COMPLETE RANGE OF 

AMPLIFIERS FOR EVERY SITUATION 


MODEL 

TYPE 

GAIN 

H/B L/B 

Maximum Input Level 
(before cross modulation 
occurs) 4 Channels (Note 1) 

Maximum Output Level 
(before cross modulation 
occurs) 4 Channels (Note 2) 

Maximum Output 
Capability (ONE 
CHANNEL ONLY) 

Maximum Number 
of Outlets (under 
favourable con¬ 
ditions) (Note 3) 

Trade Price 
+ 27 Vi % 
Sales Tax • 

If applicable 

SDA-15 

SOLID 

STATE 

15 db 15 db 

60 millivolts 

0.3 volt 

1.5 volts 

20 

24.00 

SDA-30 


28 db 30 db 

10 millivolts 

0.3 volt 

1.5 volts 

100 + 

28.00 

SDA-31 


30 db 30 db 

20 millivolts 

0.3 volt 

1.5 volts 

100 + 

81.25 

SDA-50 

” 

50 db 50 db 

20 millivolts 

1 volt 

4 volts 

500 

111.25 

SDA-50L 


— 50 db 

20 millivolts 

1 volt 

4 volts 

500 

95.00 

SDA-50H 

• • 

50 db — 

20 millivolts 

1 volt 

4 volts 

500 

95.00 


NOTE 1—This figure is maximum input ON ANY ONE CHANNEL when the amplifier is operating on 4 Channels. NOTE 2—This figure is 
maximum output ON ANY ONE CHANNEL when the amplifier is operating on 4 Channels. NOTE 3—The number of outlets which an 
amplifier will drive satisfactorily depends upon a number of factors—signal available from the aerial, length of cable runs, etc. The 

figures quoted are for favourable conditions. 



ANTENNAS — AMPLIFIERS — BOOSTERS — BALUNS — COUPLERS — COAXIAL CABLE — Hl-Q TRAPS — LINE TAPS — MIXERS 
— OUTLETS — SPLITTERS — WALL TAPS — ETC., ETC. — MADE TO RIGID GOVERNMENT APPROVED SPECIFICATIONS. 


Send coupon plus $1.00 
for complete technical 
guide to M A T V planning 
and Channel Masterequip- 
ment specifications. 





To: FERRIS BROS. PTY. LIMITED, 

752 Pittwater Road, Brookvale, N.S.W. 2100. 

I ENCLOSE $1.00 FOR MATV TECHNICAL GUIDE. 

NAME. . 

ADDRESS. 

.POSTCODE. 


/4 
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VIDEOCASSETTES IN THE UK— 
WHAT OFFERS AND WHEN 



The tabulation reproduced below (with acknowledgements to “New Scientist”, 
issue of May 6, 1971) provides a convenient summary of the various video cassette 
systems devised in recent years. Besides indicating some of the features of each 
system, it shows the dates when they are expected to be commercially available in 
the UK, and expected prices. 


“New Scientists” says that quite recently 
it has become possible to identify the systems 
that may be taken seriously, and the markets 
they are likely to succeed in, as well as those 
which may achieve importance within the 
next two years. Other systems, they suggest, 
may be safely ignored for the time being. 

The six systems included in the tabulation 
are either already available or are expected to 
be so within the next 18 months. Only three 
are seen as having a possible market in the 
home entertainment field. The Philips system 
is expected to become a virtual standard, once 


it has become established, particularly as 
Philips make no charge for manufacturing 
their system under licence. The Teldec system 
(see “Electronics Australia”, September, 
1970) appears likely to succeed in a mass 
market, because of the low production cost of 
the discs. 

It is not expected that any new cassette 
formats will be introduced, as most 
manufacturers interested in the videocassette 
market have adopted the Philips system or 
Japanese EIA system (used by Ampex). 

The various systems so far proposed 


appear to cater for all foreseeable 
requirements, from the professional and 
semi-professional users and educational 
establishments on the one hand to the home 
user who merely requires a domestic 
entertainment system. 

Some readers, accustomed to thinking of 
cassettes merely in terms of the small plastic 
packages used with compact tape recorders 
may be puzzled by the inclusion of the Teldec 
disc system, and 8mm film formats, in this 
tabulation. However, it appears that the term 
“videocassette” can now be used to describe 
any self-contained package containing 
recorded program material which merely has 
to be slotted into a playback mechanism to 
reproduce the program through a normal 
television receiver. Whether the package is in 
the shape of a small plastic box containing 
film of tape, or in disc format, is not regarded 
as important. ® 


Recording medium 

Magnetic tape 


Super 8mm film 


B & W film 

Plastic foil disc 

System 

Ampex 

Instavideo 

Philips 

VCR 

Vidicord 1 

telecine 

Technicolor 

1300 projector 

EVR 

(CBS/ICI/CIBA) 

Teldec 

Videodisc 

Manufacturers 

TOAMCO. 

Japan 

Philips. 

Thom, etc 

Vidicord 

Technicolor 

Rank Bush Murphy. 
Motorola, etc 

Decca 

AEG-Telefunken 

Availability 

US-Sept 71 

UK-Feb 72 

UK-Nov 71 

UK-69 

UK-Jan 71 

US-Feb 71 

UK-May 71 

US-Early 73 
UK-Early 73 

Cost of colour player, 
no recording 

Facilities 

£375 

£200 

£275+PT 

£300 

£192 

£298+ PT 

£360 

US-£331 

£75 2 

Manufacturing cost 
of 1 hr 3 program 

100 + copies 

£11 

£12 

£24 

£28 

£20 

£2 

Cassette playing time 
(Colour) 

30 min 

1 hr 

20 min 

29 min 

30 min 

12 min 

Recorded television 
transmissions? 

Yes 

Yes 

No 

No 

No 

No 

Take home movies? 

Yes 

TV camera 

Not yet 

Yes 

Movie camera 

Yes 

Movie camera 

No 

No 

Stop frame 

Not yet 

Not yet 

Yes 

Not yet 

Yes 

Yes 

Playing life of 
cassette 

Several 100 

Several 100 

100 + 

100 

500 + 

1000 + 

Areas of 
application 

Aimed initially 
at semi professional 
closed-circuit TV 
users, industry and 
higher education 
Academic publishing, 
portable application 

Industry, education 
and group 
entertainment 
initially & later 
home TV recording, 
"hardback” 
publishing 

Existing Super 

8 users where a 
TV picture is an 
advantage—for 
multiple outlets 
daylight viewing 

Orders from 

Open University. 
Min. of Defence. 
Existing Super 

8 users 

Industrial 
training, users 
requiring many 
repeats, many copies, 
(eg publicity films) 

Home 

entertainment. 

"Paperback” 

publishing 


Notes: 

1 Figures refer to existing Vidicord player, black and white only. Targets for colour vision due end-71 are similar, but program costs must be higher. 

2 Version with automatic disc-changer also under development, expected cost £ 120. 

3 These figures are very approximate, and depend on many factors, such as form of master copy, length of production run 
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SINE & SQUARE _ 
WAVE GENERATOR 

MODI L L J 


TheN91 

Sine and S 


uare 

\\ave Oscillator 
in die business! 

the B.W! 1). 112 B 


■ 10Hz to 1MHz Sine & Square 

■ 25V RMS Sine Wave O/C 

■ 12.5V RMS into 600« (250mW) 

■ 80db attenuator, 600ft impedance 

■ 0.2% distortion 100 Hz to 50KHz 

■ 3% output level over entire range 

■ 20V p-p Square Wave O/C 

■ lOOnSec rise and fall time 

■ 10,000-1 attenuator, 100ft impedance 

■ 2% +0.5Hz calibration 

■ 100% silicon solid state 
Simultaneous Sine & Square Waves, 

3% Synchronising Range. Operates 
into any load down to short circuit, 
0.02% /°C frequency stability^ 7" half 
rack size. 

$150 -f tax if applicable. 


Plus tax if applicable. F.O.B. FACTORY. 


GL&C/939BW 



© © 



B.W.D. ELECTRONICS PTY. LTD. 


DESIGNERS & MANUFACTURERS OF THE FINEST 
ELECTRONIC INSTRUMENTATION 
329-333 Burke Road, Gardiner, Victoria 3146 Phone 25 4425 
127 Blues Point Rd., Nth Sydney, N.S.W. 2060 Phone 929 7452 
SOUTH AUSTRALIA: A. J. Ferguson Pty. Ltd. Phone 51 6895 
WEST AUSTRALIA: Cairns Instrument Services Phone 23 3871 
QUEENSLAND: Warburton Franki (Bris.) Pty. Ltd. Phone 51 5121 
NEW ZEALAND: P. H. Rothschild, Lower Hutt Phone 63 581 


BWD EXPORT ACTION 
TO OVER 25 COUNTRIES 


® ® e* -e ® ** « 
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Inductance and AC 


HOME STUDY COURSE IN ELECTRONICS —3 


Magnetism, 

Magnetic fields and currents in conductors - conductors in coil form - coils with 
air and iron cores inductance and mutual induction between two coils — direct 
and alternating current — the alternator — inductive reactance and its effects — 
phase angle - practical inductors. 


At some time or other, most of us have 
toyed with a horseshoe magnet and noted the 
mysterious attraction it has for iron and steel. 
We have also seen how a magnetised steel 
needle will align itself with the earth’s 
magnetic field - a phenomenon which is the 
basis of the magnetic compass. The following 
discussion involves this same rather 
mysterious force. 

If a pocket compass is held close to a wire 
carrying heavy direct current, the pointer is 
found to be deflected from its normal 
due-north setting. From this it is a fairly 
obvious deduction that the wire must be 
surrounded by a magnetic field which 
interacts with that of the earth and thus 
affects the compass needle. 

The exact nature of a magnetic field is a 
matter of much debate, but it is convenient to 
think of it as so many “lines of force”. The 
stronger the magnet or the current in a wire, 
the stronger the associated magnetic field and 
the more numerous the lines of force. 
Alternatively, we may say that the magnetic 
flux density is greater. 

The direction in which the force operates 
is defined by indentifying its poles in terms of 
north and south, based on their reaction to 
the earth’s magnetic field. 

In actual fact, the magnetic field 
surrounding a single conductor is not very 
great, but it becomes much more evident if 
the wire is wound up into the form of a coil. 
The magnetic field assumes the shape 
indicated in figure 1, the lines of force all 
passing through the centre and completing 
their circuit via the much greater space 
outside the coil. It should be fairly obvious 
that the magnetic concentration becomes 
much greater within the coil than in any other 
region. 

It is actually possible to define the 
direction of the lines of force surrounding a 
conductor or a coil, but there seems little 
point in the beginner committing this to 
memory just here. 

Because of its magnetic properties, the 
inclusion of a core of iron, nickel, cobalt or an 
alloy of these metals within a coil can greatly 
increase the magnetic flux density for a given 
current through the coil. To be a little more 
technical, we may say that the core has 
greater permeability to the magnetic flux than 
air; the term “permeability” may be roughly 
defined as the flux multiplying property of a 
substance. 

According to particular requirements, the 
core may be a simple iron rod, a bundle of 
iron wires or a stack of iron strips, or a piece 
of iron-dust loaded ceramic material moulded 
into any desired shape. If the core is straight, 
as actually shown in figure 2, it assumes the 
characteristics of a bar magnet in the presence 
of a steady current through the coil. In other 
words, it has a north and south pole, will 
attract iron objects and will align itself with 


the earth’s magnetic field if there is no 
mechanical hinderance. 

Note should be taken of the schematic 
symbols for air and iron-cored coils, shown in 
figure 3. In the case of an iron core the core 
lines are shown either within or alongside the 
coil symbol, according to the whim of the 
circuit draughtsman. The third symbol, with 
dashed lines, is for “iron dust” and ferrite 
(ceramic) cores. 

With a soft iron, iron dust or ferrite core, 
the magnetic effect is entirely dependent on 
the strength and the direction of the current 



through the coil. If the direction of the 
current is reversed, then the magnetic poles 
are interchanged. If the current is interrupted 
altogether, nothing but a slight residual 
magnetic effect remains. 

Magnetic effects in a core due to current 
through the associated coil are very widely 
utilised in a variety of radio apparatus, as we 
shall see in later chapters. 

However, it is interesting to note that 
cores of steel and certain other alloys will 
retain their magnetic property even after the 
energising current is switched off. In other 
words, they become permanent magnets. 1 

Where the core is continued around the 
side of the coil the lines of force tend, for the 
most part, to follow the easier path through 
the iron, and the magnetic flux in the free air 
surrounding the coil is correspondingly 
reduced. This is particularly the case if the 



Figure 1 (above): The magnetic field 
around a conductor carrying current is 
concentrated when the conductor is 
formed into a coil Figure 2 (left): The 
effect of an iron core. Figure 3 
(bottom): Schematic symbols for air , 
iron and ferrite cored inductors. 

core is extended to form a complete 
“magnetic circuit”. 

If a small gap is left in the circuit, a very 
great magnetic concentration is evident across 
it, and this fact is also utilised in numerous 
electromechanical devices. 

The important points to grasp in all this 
are: (1) That a magnetic field is evident round 
a conductor carrying an electric current, and 
(2) That this magnetic field can be controlled 
to serve particular purposes. 

That can be regarded as step number one 
in our thinking. Now to go on: Assume that 
we have a battery and a switch so arranged 
that we can direct an electric current at will 
through a coil. Refer to figure 4 which, by the 
way, is the first wholly schematic drawing we 
have used. 

When the switch is closed, the current 
does not rise immediately to the value 
determined by the battery voltage and the 
resistance of the coil, but is found to build up 
to this value relatively slowly. The rate of 
build up is determined by the size of the coil 
and the material around it. With a very large 
iron cored coil the rate is low enough to be 
seen on an ordinary meter if one is connected 
into the circuit. 

This effect cannot be duplicated with a 
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purely resistive circuit, where the current 
comes to its ultimate value almost instantly. 

Fairly obviously, the coil must offer some 
initial and temporary opposition to the flow 
of current by a property quite distinct from 
the resistance of the wire. To cut a rather long 
story short, this opposition is produced as 
part of the process of building up the 
magnetic field around the coil. The very 
action of building up the field produces in 
every turn of the coil what is known as a 
counter EMF - an induced voltage which is in 
opposition to that from the battery. This 
counter EMF is evident only while the 
magnetic effect is in the process of building 
up, but while present it exercises a definite 
retarding effect on the action. 

Once the current has reached its ultimate 
value - as determined by the battery voltage 
and the resistance of the coil - the magnetic 
field remains stationary and constant while 
ever the switch remains closed. And the 
counter EMF then ceases to exist. 

When the switch is opened, one might 
expect the EMF to disappear from across the 
terminals of the coil, but, for sheer 
stubborness, the magnetic field must rival the 
classic mule. The opening of the switch is the 
signal for the magnetic field to begin 
collapsing, which is to be expected, but in the 
very process of doing so another “counter” 
EMF is generated in the coil. This EMF is of 
such a polarity that it would tend to maintain 
the current initiated by the battery, were the 
circuit still complete. The induced EMF 
across the terminals of the coil may thus 
cause a spark as the switch contacts begin to 
separate. 

This magnetic effect is just as much a 
property of the coil as its resistance. It is 
defined as inductance, and is measured in 
units known as Henries. 

A coil is said to have an inductance of one 
Henry if one volt is induced across its 
terminals when the current through the coil is 
changing at the rate of one ampere per 
second. 

Smaller units of inductance are the 
millihenry (equal to ohe-thousandth part of a 
Henry) and the microhenry (equal to 
one-millionth part of a Henry). 

In the form of a general statement, it may 
be said that a circuit or coil possessing 
inductance tends to oppose any change in the 
amount of direct current flowing through it. 
If there is zero initial current, then the coil 
offers temporary opposition to the building 
up of a current in either direction. If there is 
an initial steady current, then the coil opposes 
any tendency for it to increase or diminish. It 
would be wise to read those last two 
statements again. They are very important. 

A coil of wire designed specifically to 
exploit these effects is known as an inductor. 

An interesting phenomenon can be 
demonstrated by mounting two coils in close 
proximity, so that the magnetic flux from one 
coil can intersect the turns of the other. 

Assume, as in figure 5, that one coil can be 
connected through a switch to a battery and 
that a sensitive indicating meter is connected 
across the terminals of the other coil. 

On closing the switch, the meter pointer 
will be found to move slightly - say to the 
right - and then return to its normal position. 
If the switch is now opened, the pointer will 
show a slight movement to the left, 
demonstrating that, somehow or other, an 
EMF has been induced in the second coil. 

The explanation is found in a general law 
that an EMF is always induced in a 
conductor, which is intersected by moving 
lines of force, or, yet again, in a conductor 
which itself moves through a stationary 
magnetic field. In the illustration of figure 5, 
the closing of switch “S” causes a magnetic 


field to build up around coil A and, for a brief 
interval, lines of force are evident moving 
outwards from the coil. These moving lines 
cut through the turns of coil B and induce in 
it a voltage, which is made evident by the 
meter. 

Once the magnetic field has become 
stationary, no further voltage is induced until 
such time that the circuit is broken and the 
field begins to collapse. The reverse 
movement of the lines of force then causes an 
induced EMF of opposite polarity to appear 
in coil B. 

A similar effect could be produced by 
passing a powerful bar magnet rapidly 
through the centre of a coil, or by sliding the 
coil to and fro over a stationary magnet. 

<^c> 

SWITCH 

BATTERY 

-I_ 




Figure 4: The schematic diagram of a 
simple circuit to direct a current 
through an air cored coil 

While ever the magnet and coil were in close 
proximity and there was movement of the 
coil relative to the magnetic poles, small 
voltages would be evident between the 
terminals of the coil. 

An interesting condition arises if the 
switch in figure 5 is opened and closed rapidly 
for a sustained period of time. Under these 
conditions, the magnetic field around the two 
coils would be maintained in continual 
movement, building up one instant, collapsing 
the next. The result would be an induced 
EMF in coil B, and a resulting current through 

MAGNETIC 



Figure 5: Changing currents in coil A 
induce EMF’s in coil B , as a result of 
mutual magnetic coupling. 


it and the meter which are continually 
changing in polarity. At one instant, electrons 
would be moving from right to left; next 
instant from left to right, and so on. 

Let us assume, for argument’s sake, that 
the two coils are quite large and intimately 
coupled together, and that heavy currents are 
caused to flow through them; further, that 
the meter M is replaced by a small torch 
globe. Each time the switch is opened or 
closed, we can expect the induced current to 
cause a momentary glow in the lamp, so that 
it flickers off and on at a rapid rate. 

Carrying our assumption a little further, 
let us step up the rate of opening and closing 
the switch to such an extent that the 
individual surges of current through the lamp 
can no longer be discerned, and it appears to 
glow steadily. We then have a state of affairs 
where useful work is being done - lighting of 
the lamp - not by a steady direct current 
from a battery, but by an ever-changing 
current produced by the interaction of a 
conductor and a changing magnetic field. 

The electron movement which produces 
the heat phenomena is no longer a steady 


flow of electrons through a conductor, but an 
oscillatory or to-and-from motion. 

In this simple way, then, we have been 
introduced to alternating current, which is of 
tremendous importance in the fields of 
electronics and electricity. 

Before pursuing the subject further, it is as 
well to be quite sure of the difference 
between direct and alternating current. In the 
first case, electron movement is always in the 
one direction. It may be large or small, or 
subject to continuous variation but, so long as 
it remains uni-directional, it is referred to as a 
direct current, or DC. 

An alternating current or AC is one in 
which the actual direction of electron 
movement is changing continually, or in 
periodic fashion. The amplitude of the 
electron movement may, of course, be large 
or small at any particular instant, depending 
on the circumstances which initiate it. 

An alternating current cannot be produced 
directly by electro-chemical action, as in a 
battery, but is always generated by relative 
movement of a conductor and a magnetic 
field. An elementary type of AC generator or 
alternator is illustrated in figure 6. 

Imagine that a loop or wire is mounted so 
that it can rotate between the poles of a 
permanent magnet; further, that the two ends 
are brought out to mutually insulated copper 
bobbins, which make rubbing contact with a 
pair of fixed metal or carbon rods known as 
brushes. 

The magnetic field surrounding the loop 
of wire will be evident as lines of force 
between the faces of the two magnet poles. 
When the loop commences to rotate, the 
movement relative to the lines of force will 
immediately initiate a flow of current through 
the wire. Thus, as the left-hand side of the 
loop (as illustrated) moves upwards with 
respect to the South pole of the magnet, there 
will be a movement of electrons in one 
direction along the wire. At the same instant, 
the other side is moving downwards with 
respect to the North pole, so that the electron 
movement in this half is in the same general 
direction around the loop. As a result, an 
electron pressure - an EMF - becomes 
evident between the ends of the loop and is 
thence transferred to the two brushes. 

At the instant when the plane of the loop 
is exactly parallel with the lines of force - 
that is, in the horizontal position - the loop 
cuts through the magnetic flux at the highest 
rate, so that the generated voltage reaches a 
peak value. As the loop continues to rotate, 
the relative movement becomes less, so that 
the generated voltage is also reduced. 

At the instant when the loop is in an 
exactly vertical plane, the sides are moving 
parallel to the lines of force and no voltage 
whatever is generated. Beyond this point, the 
loop again approaches the horizontal position, 
so that the voltage or EMF rises once more. 
However, the electron movement through the 
loop is now found to be in the reverse 
direction; or we may choose to say that 
electrons are accumulated at the alternate 
brush. Whichever way we look at it, the 
simple result is that the generated voltage 
which appears between the brushes is reversed 
in polarity. 

Following the movement further, the 
current reaches a peak in this direction, then 
falls away to zero, immediately building up 
again with the original polarity. This process 
goes on just as long as the loop continues to 
rotate. 

The matter can be made clearer with the 
aid of a simple graph. Assume that we can 
observe the instantaneous value of voltage or 
current generated over a brief period of time, 
and that values of voltage (or current) are 
plotted against corresponding time intervals. 
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INSTROL. 

GUITAR AMPLIFIERS 
& GUITAR SPEAKERS 


GUITAR AMPLIFIERS 

PLAYMASTER 116 (40W) 


A guitar amplifier with a power output of 40 
watts RMS and full vibrato and tone control 
facilities. It can be used with bass, rhythm or 
lead guitars, electric bass or electronic organs. 
Alternatively, with the controls set for level 
response, It can double as a high-powered pub¬ 
lic address unit. The amplifier Itself may be 
suited for bass, rhythm or lead guitars by sim¬ 
ply setting the two tone controls for the desir¬ 
ed bass/treble response contour Ref e r E.A. 
June 1967. 


Like all Instrol-PIaymaster kits, the 
guitar amplifier kits are complete in 
every detail down to the last nut and 
bolt, and precisely to E.A. speci¬ 
fications. Chassis is ready drilled, 
cadmium plated and finally passivated 
to avoid fingermarking. The front 
label is beautifully finished with 
black lettering on silver-white back¬ 
ground. Kits for both the 116 and 
117 include extras such as 3 inputs, 
vibrato and extra treble pull switches, 
and foot switch complete with chrome 
housing. 

Instrol guitar speaker kits come 
complete with enclosure kits, grille 
cloth, speakers, wire screws, etc. 

FUZZ BOX 

This special effect unit suits all Playmaster 
guitar amplifiers. It Is housed in a small grey 
metal case, with two black and silver labels to 
enhance the overall appearance. Styled to rest 
on the floor near the guitarist's foot, it has a 
fuzz/normal switch on the sloping panel, while 
the combined fuzz control pot and off/on 
switch is on the horizontal panel. Refer E.A. 
August 1967. 

Kit of Parts . $13.50 (post 85c) 

Built/Tested . . . $17.50 (post $1.00) 
SEPARATE COMPONENTS 

Metalwork.$3.87 (post 65c) 

Set 2 labels. $1.23 (post 25c) 

FREIGHT: All the above speaker 
systems can be sent by road transport 
or passenger rail. Freight would be 
paid on receipt of the goods. 

NOTE: The speaker enclosures are 
available separately without the 
speakers. Write in for a leaflet on In¬ 
strol Guitar Speaker Enclosures. 


GUITAR SPEAKERS 
INSTROL G9 SYSTEM, 50w 


Kit of Parts .... $79.00 (post $2.00) 
Built/Tested . $99.00 (freight $3.00) 
Cover with handles, extra $9.93 (75c) 
SEPARATE COMPONENTS 

Chassis . $4.72 (post 65c) 

Chrome foot switch housing . $2.15 
(post 25c) 

Etched label .$2.45 (post 25c) 


Featuring one Rola 12U50 12in speaker in an 
enclosure IT^in x 17’2in x ll^in. (Imped- 
ence 8 or 15 ohms). Available with enclosure 
kits either in unveneered pyneboard (ideal for 
vinyl covering) or unpolished maple veneer 
(Ideal for estapol stain). Price complete with 
speaker, etc:- 

Pyneboard Kit . $51.84 

Maple Kit . $57.83 


PLAYMASTER 117 (60W) 


INSTROL G10 SYSTEM, 60w 


A more elaborate version of the Playmaster 
116 outlined above. Included in this design are 
specially “doctored" input facilities, having 
fixed amount of bass and treble boost, and an 
optional “extra treble" circuit. It has 60W 
RMS power output. Refer E.A. July 1967. 

Kit of Parts .. $87.00 (post $2.00) 

Built/Tested $107.00 (freight $3.00) 
Cover with handles, extra $9.93 (75c) 
SEPARATE COMPONENTS 

Chassis . $4.72 (post 65c) 

Chrome foot switch housing $2.15 
(post 25c) 

Etched label .$2.45 (post 25c) 

PLAYMASTER 125 (50W) 


Featuring two Pioneer P382B 15ln speakers in 
an enclosure 36in x 22in x 16in. (Impedance 4 
or 8 ohms). Available with enclosure kits 
either in unveneered pvneboard (ideal for 
vinyl covering) or unpolished maple veneer 
(ideal for estapol stain). Price complete with 
speakers, etc:- 

Pyneboard Kit . $96.94 

Maple Kit . $105.95 


INSTROL G14 SYSTEM, 60w 


Featuring four MSP 50294 12in spakers in an 
enclosure 29’2ln x 28ln x llln. (Impedance 4 
or 15 ohms). Available with enclosure kits 

either in unveneered pyneboard (ideal for vinyl 
covering) or unpolished maple veneer (ideal for 
estapol stain). Price complete with speakers, 

etc:- 

Pyneboard kit . $138.01 

Maple Kit .. $148.00 


A fully solid-state guitar amp. rated at a nomi¬ 
nal 50 watts continuous power. Featuring 2 
totally independent tone control channels and a 
fully transistorised tremelo facility, the am¬ 
plifier offers unique flexibility of application In 
a light and compact unit. Refer E.A. July 


INSTROL G18 SYSTEM, IQOw 


Featuring two Rcla 12U50 12in speakers in an 
enclosure 33’ 2 in x iT^ln x ll^in. (Imped¬ 
ance 4 or 8 ohms). Available with enclosure 
kits in either unveneered pyneboard or unpo¬ 
lished maple veneer. Price complete with 
speakers, etc:- 

Pyneboard Kit . $105.43 

Maple Kit.$114.93 


Kit of Parts . . $106.00 (post $2.00) 
SEPARATE COMPONENTS 

Metalwork. $7.17 (post 75c) 

Etched label . $5.09 (post 25c) 

Printed Board .$2.91 (post 20c) 


Please send me the following Amplifier Kitsets, and/or 
speaker kits. (Post is not applicable for speaker kits.) 

. at $. plus post $. 

. at $ . plus post $. 

. at $. plus post $. 

I enclose my money order/cheque for $. 

NAME .. 

ADDRESS . 


91A YORK ST., (between King « Market Sts.), 
SYDNEY. N.S.W. 2000. Phene 29 4250 
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IN KITSETS 


MUSICOLOUR 



"""COio, 


It will audio-modulate coloured 240V lamps to 
give vibrant, colourful displays, being fed from 
a domestic amp. guitar amp, organ amp or 
background music amp in a discotheque. Refer 
E.A. Oct.. 1969. 


Kit of Parts ... $47.50 (post $2.00) 
Built/Tested . . $59.50 (freight $2) 
SEPARATE COMPONENTS 

Metalwork . $3.73 (post 65c) 

Etched label .$2.12 (post 25c) 

Printed Board .$2.89 (post 20c) 


130 HEADPHONE AMP 

This Playmaster stereo headphone amplifier 
features provision for two pairs of headphones, 
which may have impedances ranging from 8 
ohms through to 600 ohms, and has complete 
output protection. Refer E.A. January, 1971. 

Kit of Parts • • ■ $54.00 (post $2.00) 

SEPARATE COMPONENTS 

Case/chassis.$10.20 (post 75c) 

Printed label. $3.76 (post 25c) 

Engraved label . .. $6.69 (post 25c) 

Printed Board .... $3.00 (post 20c) 


CAPACITOR DISCHARGE 
IGNITION 


Refer E.A. August, 1970, for this project that 
improves car performance and fuel economy. 


Kit of Parts •• $22.00 (post $1.05) 
SEPARATE COMPONENTS 
Printed Board.$1.36 (post 20c] 


ELECTRONIC BONGOS 

This unit, which can be fed into any amplifier, 
can simulate bongos. Refer E.A.April, 1970. 

Kit of Parts . . $13.00 (post $1.05) 
SEPARATE COMPONENTS 
Metalwork . $6.13 (post 75c) • 


110 SHORT WAVE RECEIVER 

This low-cost short-wave receiver is featured in 
‘•Electronics Australia," August, 1970. 


Kit of Parts .... $74.00 (post $2.00) 


SEPARATE COMPONENTS 
Metalwork .$9.72 (post $1.05) 


KEYLESS ORGAN 



Played by touching a stylus on to a series of 
metal contacts. It has a 1octave range In¬ 
cluding sharps and flats. Refer E.A., January, 
1969. 

Kit of Parts .... $35.00 (post $1.35) 
SEPARATE COMPONENTS 
Printed Board (gold plated) 

$4.60 (post 20c) 
Printed Board (nickel plated) 

$3.68 (post 20c) 
Metalwork . $5.03 (post 65c) 


ALL-WAVE TWO 


This receiver has an up-to-the-minute circuit 
using an I.C., thus simplifying construction yet 
making for impressive performance. Refer E.A., 
April, 1970. 

Kit of Parts .... $37.50 (post $1.35) 
SEPARATE COMPONENTS 

Metalwork . $6.39 (post 75c) 

TAA300 I.C.$1.36 (post 20c) 


HOWARD SAMS TECHNICAL BOOKS 


(add 20c packaging and postage) 


49 Easy Transistor Projects . $2.05 

99 Ways to Improve your TV Reception $4.05 
101 Ways to use your Oscilloscope . . $4.05 
101 Ways to use your VOM and VTVM $4.05 
101 Ways to use your Sweep Generator $4.05 
101 Ways to use your Signal Generator $4.05 

101 Easy Audio Projects . $4.05 

101 Ways to Use yoGr Hi-Fi Test Equipment 

$4.05 

A.B.C.s of Electronics . $2.90 

A.B.C.s of Tape Recording . $3.40 

A.B.C.s of Transistors . $3.20 

A.B.C.s of Hi-Fi and Stereo. $3.20 

A.B.C.s of Vacuum Tubes . $3.40 

A.B.C.s of Capacitors . $2.90 

A.B.C.s of Transformers and Cofls .... $2.90 
A.B.C.s of Electricity . . $2.90 

Amateur Radio Construction Projects . $3.75 
Auto Radio Servicing Made Easy. $4.55 


Bench Servicing Made Easy. $4.55 

Colour TV Servicing Guide . $4.90 

Electronic Servicing for the Beginner . . $4.55 

Electronic Organs, Vol. 1 . $6.65 

Electronics Experiments and Projects . . $3.40 
Electronic Guitar Amplifer Handbook . $4.55 

Electronics for the Beginner . $6.05 

Hi-Fi Projects for the Hobbyist. $3.40 

How to Build Speaker Enclosures . $4.05 

How to Repair Small Appliances. $3.40 

Hi-Fi Stereo Handbook . $6.35 

Know your Signal Generator . $3.75 

Know your Oscilloscope . $4.05 

Know your Tube and Transistor Testers $4.05 

Practical Transistor Servicing . $4.90 

Radio Receiver Servicing . $5.20 

Radio Service Training Manual . $6.35 

Record Changers—How they work . . . $4.55 


Solid-State Power Supplies and Converters 

$3.40 

TV Servicing Made Easy . $4.55 

TV Servicing Guide . $3.75 

Transistor Ignition Systems Handbook . $4.35 
Transistor Radio Servicing Made Easy . $4.05 
Transistor Substitution Handbook . . $2.60 
Tape Recorders—How They Work . . $5.20 

Tape Recording for the Hobbyist. $4.55 

Troubleshooting with the VOM 

and VTVM $5.20 

Troubleshooting with the Oscilloscope $5.20 
Understanding and Using Test Instruments 

Understanding and Using the Slide Rule 11.40 
Understanding Electronic Components . $4.55 
Understanding Electronic Circuits . . $4.55 
Using Scopes in Transistor Circuits . . . $5.20 
WRITE IN FOR COMPLETE LIST OF HOW¬ 
ARD SAMS BOOKS AVAILABLE. 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST ONLY 50c 

Contains full specifications, retail pricing and discount pricing on the following 
items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Stylii, Amplifiers, 
Amplifier Kitsets, Tuner Kitsets, Separa te Speakers, Speaker Systems, Speaker 
Enclosures, Speaker Kits, Tape Decks, T ape Recorders, Record Storage Cabinets 
and Kits, Equipment Cabinets (Built and Kits) for HiFi, Hi-Fi Accessories, Guitar 
Amplifiers and Guitar Speaker Systems (Built and Kits), Test Equipment Kitsets, 
Technical Books, Instrol Products- etc. 


Please send me your complete Hi-Fi Catalogue and Price 
List. I enclose herewith postage stamps or money order 
to the value of 50c. 

NAME . 

ADDRESS . 

. P.C. . 
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. at $. plus post $ 

. at $. plus post $ 

. at $. plus post $ 

1 enclose my money order/cheque for $ . 

NAME . 

ADDRESS . 

.. P.C. .. 
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INSTROL 


PLAYMASTER 131 TUNER 


AMPLIFIER 

KIISE7S 


An I.C. tuner for compact amplifier systems. 
Refer E.A.. February. 1971. 

Kit of Parts .... $27.00 (post $1.00) 
SEPARATE COMPONENTS 
Dial kit (inc. base plate) . . 

$5.24 (post 75c) 
Adhesive label .... $1.63 (post 10c) 

PLAYMASTER 129 AMP 


127 CONTROL UNIT 




A fully solid-state control unit incorporating a 
dual linear integrated circuit. Refer E.A., No¬ 
vember, 1969. 

Kit of Parts .... $49.00 (post $1.35) 
Built/Tested . $69.00 (freight $2.00) 
Aluminium knobs extra .... $2.00 
SEPARATE COMPONENTS 
Printed Board .... $3.05 (post 20c) 

Etched label .$2.12 (post 25c) 

Metalwork . $7.00 (post 75c) 


3-PLUS-3 STEREO AMP 

A small, modern, solid-state amplifier, housed 
In a metal case 8in x 6in x 3in. Refer E.A., 
August, 1968. 

Kit of Parts .... $47.50 (post $1.35) 
Built/Tested .... $60.00 (freight $2) 
SEPARATE COMPONENTS 
Metalwork . . $4.15 (post 65c) 

Etched label .... $2.12 (post 25c) 
Printed Board.$2.72 (post 20c) 

10-PLUS-10 STEREO AMP 


Please send me the following Instrol Kitsets and/or sep¬ 
arate components, and/or technical books. 


Kit of Parts .... $66.00 (post $2.00) 
Built/Tested .... $80.50 (freight $2) 
SEPARATE COMPONENTS 

Metalwork.$7.48 (post 75c) 

Etched label.$2.12 (post 25c) 

Printed Board .... $2.72 (post 20c) 


118 VALVE AMPLIFIER 


Kit of Parts .... $92.00 (post $2.00) 
Mag. Preamp kit . $16.50 (post 75c) 
SEPARATE COMPONENTS 
Metalworks .... $13.40 (post $1.05) 
Etched label .$2.72 (post 25c) 


10 watts RMS per channel into 8 ohms, a per¬ 
fect solid-state stereo amp. Refer E.A., Novem¬ 
ber, 1968. 


An easy-to-construct valve amplifier with 
power output of 10 watts RMS per channel. 
Refer E.A., July. 1967. 


A high quality stereo amplifier built around 
lust two I.C.s. 3 watts per channel. Refer Oct¬ 
ober. 1970. 

Kit of Parts_ $54.00 (post $2.00) 

Built/Tested . . . $68.50 (freight $2) 
SEAPARATE COMPONENTS 

Printed Board .$3.23 (post 20c) 

Etched label .$2.52 (post 25c) 

Metalwork. $5.67 (post $1.05) 

PLAYMASTER 128 AMP 

A high-powered transistorised stereo amplifier 
for use with the 127 control unit, providing a 
performance equal to most expensive Imported 
amplifiers. Refer E.A., January, 1970. 

K.it of Parts . . $105.00 (post $2.00) 
Built/Tested . . $125.00 (freight $3) 
SEPARATE COMPONENTS 

Printed Board .$2.37 (post 20c) 

Metalwork .$6.80 (post $1.05) 


PLAYMASTER 123 TUNER 

A solid-state Broadcast A.M. ttyer in¬ 
corporating narrow and wide band selectivity, 
whistle filter and tuning meter. Refer E.A., Oc¬ 
tober, 1968. 

Kit of Parts . . . $102.50 (post $2.00) 
SEPARATE COMPONENTS 

Metalwork. $11.76 (post $1.05) 

Etched label .... $3.60 (post 25c) 

Dial kit .$4.21 (post 65c) 

Printed Board .... $3.23 (post 20c) 


JUST RELEASED 

PLAYMASTER 132 AMP 


The new high power amplifier 
featuring pushbutton selector 
switches and straight line con¬ 
trols. Power output of 40W 
per channel. Refer E.A., June, 
1971. 

Kit of Parts .... 

$168.00 (post $2.00) 























































University 


TEST 

EQUIPMENT 


All backed by Univerfity *ale$ & spare parts service 


| j MODEL MVA—100 Multimeter. 

MODEL MVA—4 Multimeter 

1 . M D.C.A.: 0.5-2.5-10-50-250-500-1000 

D.C.V.: 2.5-10-50-250-1000 (20KB/V). 

[ --- if (100KO/V). A.C.V.: 2.5-10-50-250- 

A.C.V.: 2.5-250-1000 (8KO/V). 

^ K 1000, D.C.A. 10M-250mA-2.5 

D.C.A.: 50M-2.5mA-25mA-250mA. ■ 1 

E9RT jOB&S mA-25mA-250mA-10A. A.C.A.: 0-10A. 

Ohms: 10K-100K-1M-10M. 

KH Ohms: 20K-200K-2M-200M. db: 

db: —20/0-f-22, 

—20/0/+62. 

+22/+36. 

Price each: $35.00 + 15% S.T. 

Price each: $16.00 + 15% S.T. f f 


MODEL MVA—5 Multimeter. 

D.C.V.: 5-25-50-250-500-2.5K (20KC2V) 
A.C.V.: 10-50-100-500-1000 (10KO/V) 
D.C.A.: 50AiA-2.5mA-250mA. Ohms: 
0.6K-6M. db: -20/0/+22). 

Price each: $10.00 plus 15% S.T. 




Automotive Tachometers 

★ Universal Mounting. 

★ Illuminated Dial. 

★ Maximum Rev. Pointer. 

★ Chromed Bezel. 

When ordering please specify: 
6,000 or 8,000 R.P.M. — 4, 6, or 
8 cylinder—6V or 12V system. 

3 in Diameter. 

Price each $19.50 + 15% S.T. 



Model MVA—6 vacuum tube Volt¬ 
meter. AC-DC Volts, 7 ranges to 
1.5KV; P.P. volts, 7 ranges to 4KV, 
db (lmW-600) lOdb to -f 65db; 
Ohms .2 to 1000M. 

Price each: $45.00 
+ 15% S.T. 

Also available in Kit Form. 


Model UC-3 3” Oscilloscope. 
Vertical lOOmV P.P./CM at 
lKc. Freq. Range 1.5cps to 
1.5Mcs Horizontal 900mV 
P.P./CM (at lKc). Wide sweep 
10 cps to cps-300Kcs. Contin¬ 
uously variable. 

Price each $110.00 
+ 15% S.T. 



Model USG—20D Signal Generator. 

7 Bands 120Kc-500Mc (6 Fundamental 
and 1 Harmonic) Xtal Socket for: Self 
calibration or Marker Generator. 

Price each: $38.00 plus 15% S.T. 




Model UAG-22 Audio Generator 

Sine 20Hz-200 KHz. Square 60 
Hz-30KHz. Output voltage 7V 
max. Freq. Response +/—1.5 
dB 60 Hz-30 KHz. 

Price Each $40.00 + 15% S*T. 



Model T.V.T. Valv e Tester. This 
instrument incorporates lever 
switches for element selection, 
which enables it to test any future 
types of valves, regardless of their 
base connections. T.V.T, price each 
$88.00 + 15% S.T. 

Tube adaptors 

90 deg. Model TV2 price ea. $4.00 
110 deg. Model TV10 price ea $4.00 
+ 15% S.T. 


Model “Uniter F” R.L.C. 

Bridge and Multimeter 

Resistance: 0.01G-11 MO 8 ranges. 
Inductance: 0.1 uH-llOH. 

8 ranges. 

Capacitance: lpF-llOO/dF. 8 ranges. 
D.C.V.: 25 to 1,000 6 ranges. 
A.C.V.: 2.5 to 1,000 6 ranges. 
D.C.A.: 0.05 to 250mA 5 ranges. 
Resistance: 0-50MO 4 ranges. 

Price Eeach $120.00 + 15% S.T. 



All test •qulpmant can bn Inspected at 


University Graham 
Instruments Pty. Ltd. 


106 Bel more Road, Rive mood. N.S.W., 2210. 
Telephones: 53 0644 (5 Unas). 

Telegrams and Cables: Raquip. Sydney. 

City Office: 91A York Street. Sydney. 

Victorian Office: 180 York Street, Sth. Melbourne. 
Phene 699 1126. 


REPRESENTATIVES: 


WA: Atkin* (WA) Ltd. 

894 Hay Street. 

PERTH: WA 6000. 21 0101. 


TAS: W. P. Martin and Co. 

202 A-gyle Street. 

HOBART: Tas. 7000. 

And 32 Canning St. 
LAUNCESTON: Tas. 7250. 22 844. 


SA: Compar Distributors Pty Ltd. 
33 Market Street. 

ADELAIDErSA. 5000. 51 6264. 


ncnwMJiut Ulai KILT: 

Hunter Engineering Sale* Pty 
Ltd. 64 Broadmeadow Road. 
Broadmeadow. 

NEWCASTLE NSW. 2303. 

Phone 61 4321. 

PORT KEMBLA DISTRICT: 

Hundell Engineering Sales Pty Ltd. 
1 FJtzwl.liam Street. 

PORT KEMBLA. 2505. 43 397. 
QLD: Gee & Co.. 35 Railway Ter¬ 
race, Milton. Queensland. 36 0344 


Also available from all leading wholesalers. 
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On joining the plotted points we would have a 
curve similar to that shown in figure 7. 

Assuming a zero reference line, the voltage 
would rise smoothly to a peak value, then 
diminish and pass through zero to an equal 
peak negative value; then back to zero again 
and so on, “ad infinitum”. The plane of the 
loop, relating back to figure 6, is suggested by 
the small arrows beneath the curve. 

A practical alternator is actually a far 
more elaborate device than figure 6 might 
lead one to believe, but the operating 
principles are the same. 

In practically every country of the world, 
large banks of alternators are ceaselessly 
producing current for factories, homes, street 
lights and a dozen other purposes. Rotating 
machines of rather different type are 
employed to generate direct current for 
similar purposes, but AC has proved easier to 
handle and distribute on a large scale; just 
why need not concern us here. 

Direct current finds its greatest application 
these days for trains, trams and other forms 
of electric traction, and a DC installation on a 
small scale is found in every automobile and 
aeroplane - in fact, anywhere a battery and 
generator are in direct association. 

It is just as well at this stage, to memorise 
certain common terms which have to do with 
alternating currents A wave pattern such as is 
shown in figure 7 is referred to as a sine wave, 
because it has a definite relationship to the 
sine of an angle - something familiar to all 
who have studied trigonometry. 

We will not interrupt your train of 
thought by enlarging on the matter, but 
remember that a sine wave represents 
alternating current or voltage in its purest 
form. If irregular peaks, dips or bumps appear 
in a wave pattern, it is no longer a pure sine 
wave. 

The maximum value attained by the 
voltage or current in either direction is known 
as the peak value. However, this peak value is 
a purely instantaneous one and, at all other 
times, the current or voltage is of lesser 
magnitude. The peak value, therefore, can 
scarcely be regarded as a fair indication of the 
ability of the current to produce secondary 
effects, such as lighting the filament of a lamp 
or raising to red heat the element of a 
household radiator. 

The ability of an alternating current to do 
useful work, in this sense of the term, is 
expressed by what is known as the RMS value 
of the current (or voltage). This RMS (or 
root-mean-square) value has a definite 
mathematical basis and, for a sine wave, it is 
equal to .707 times the peak value; in other 
words, it is a little under three-quarters of the 
peak value of the wave. 

Unless otherwise stated, figures of AC 
voltage or current are always assumed to refer 
to the RMS value. Therefore, the application 
of an alternating potential of 6.0 volts RMS 
to the filament of a lamp will cause it to glow 
with exactly the same brilliance as 6.0 volts 
DC, as from an electric battery or DC 
generator. 

To express the magnitude of an alternating 
voltage or current, we use the same qualities 
as for DC: Amps, milliamps, microamps; 
volts, millivolts, microvolts. And so on. 

It is necessary to bear in mind, however, 
that the stated RMS quantity basically 
summarises the heating or energy value of the 
alternating wave over a period of time. The 
value of the current or voltage at any 
particular instant may be greater or less than 
this, depending on which particular portion of 
the wave train we happen to pick. 

Referring again to figure 7, the space 
between points A and C is known as one 
complete cycle. From point D to F is also one 
cycle, since they are exactly equivalent points 


on the curve and represent one complete 
rotation of the simple alternator. 

By the same reasoning, from A to B, and 
from B to C is exactly one half cycle, 
representing half the time interval of a 
complete cycle and a half rotation of the 
alternator loop. From A to D and from D to 
B are each one quarter cycle. 

Of vital importance is the frequency of an 
alternating current or voltage, which is the 
number of complete cycles occurring in one 
second of time. The accepted unit of 
frequency is the Hertz, equivalent to one 
cycle per second. The usual abbreviation is 
Hz. 

In the simple alternator of figure 6, the 
frequency is obviously dependent on the 
speed with which the loop is rotated, or the 
number of revolutions per second. 

The frequency of the alternating current 
power mains is not standardised throughout 



the world but it is usually either 40, 50 or 60 
Hertz, depending on the particular country or 
area in question. 

In most cases, the adopted frequency is 
maintained very accurately by the electricity 
supply authorities, who maintain a constant 
check against observatory time signals. The 
widely used synchronous clocks depend for 
their accuracy on the frequency of the power 
mains. 

The vista of frequency is almost unlimited, 



as we shall see later in our discussions of 
sound waves and radio broadcasting. So while 
you are busy forming a mental picture of an 
alternating wave, leave room for an enormous 
range of frequencies and for the peculiar ways 
the higher frequency voltages are liable to 
behave. 

The final step in this chapter is to 
correlate the earlier discussion on inductance 
and our more recent discovery of alternating 
currents. Remember that a coil of wire 
exhibts an initial and temporary opposition to 
the passage of an electric current but, once 
this current is maintained for a brief period of 
time, the coil offers just the same opposition 
to any tendency for the current to increase or 
decrease. The property is referred to as the 
inductance of the coil. 

It is, therefore, not difficult to imagine 
just how an inductance reacts to the passage 
of an alternating current, which is 



continuously changing in value and direction. 
Fairly obviously, the coil is going to offer 
virtually a continuous opposition, quite 
distinct from and additional to that of the DC 
resistance of the wire. 

Furthermore, since the opposition involves 
the building up and collapsing of a magnetic 
field, it is fairly obvious that the opposition 
will increase in proportion to the speed with 
which the current tries to build and collapse 
the field; that is, with rising frequency. 

The opposition offered by a coil (ie, by an 
inductance) to the passage of current is 
referred to as its reactance. Like resistance, it 
is measured in ohms, but, as we have seen, its 
value for a given coil is directly related to the 
frequency of the current or voltage 



Coils for “radio" frequencies (around 1 
Megahertz), reproduced approximately 
normal size. The larger unit is of early 
design , while the smaller is a modern 
type. Both have adjustable ferrite cores 
and aluminium shield cans. 


Figure 6 (left): An elementary AC generator or “alternator". Figure 7 (right): 
Output voltage plotted against the position of the coil. 


ELECTRONICS Australia , July , 1971 


83 




















FRED A. FALK (SALES) PTY. LTD 

28 KING STREET, ROCKDALE, N.S.W. — PHONE 599-3722 (2 lines) 


f .—All leading Electrical Houses. 

-Radio Parts & Electrical Houses. 

—Ron Jones P/L., 57 Castlemaine St., Milton. 
•Truscott Electronics & all leading Electrical Houses. 


-Athol M. Hill Pty. Ltd., 613 Wellington St., Perth. 
-K. W. McCulloch, 57 George St., Launceston. 

■N. T. Musical & Electrical Wholesale, 54 Cavangah 
St., Darwin. 


THE SLIGHTLY LESS EMINENT 

1209 OR 1215 

ASK FOR A CATALOGUE OR DEMONSTRATION BY YOUR NEAREST DEALER 


1209 


IF YOU DON'T REALLY NEED 
THE ULTIMATE PRECISION OF 

1219 WE 


THE 

RECOMMEND 
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Above is a selection of iron cored transformers and chokes of the type used in 
the power supplies of domestic electronic equipment. The windings are generally 
wound on plastic bobbins, around which are assembled the laminated iron cores. 
Clamping brackets complete the assembly. At right is a very large high voltage 
power transformer capable of handling 2,500 amps at a voltage of 400,000 V. 
Note the men at lower left, showing the size of the unit. 



concerned. Thus, a given coil may have a 
reactance of 1000 ohms at one frequency and 
2000 ohms at twice that frequency. In this 
respect, it differs from pure DC resistance 
which is a substantially fixed and definite 
quantity for DC or for AC of any frequency. 

Inductive reactance differs from pure 
resistance in another vital aspect, in the 
opposition it offers to the flow of an electric 
current. When a voltage is applied across a 
resistance, the flow of current commences 
instantaneously and ceases immediately the 
voltage is removed. Thus, when the voltage 
applied is alternating, the current reaches its 
peak value at the same instant as the voltage 
peak, and goes through the same variation in 
value. 

In the case of an inductance, the current 
builds up more gradually, taking a definite 
time to reach a peak value. Thus, when the 
applied voltage is alternating, the current does 
not reach its peak value until a measurable 
time after the voltage peak. It goes through 
the same cycle of alternations, but the peak 
and minimum values are attained somewhat 
later than the corresponding voltage 
variations. The current is said to be 
out-of-phase with voltage lagging behind it by 
a definite amount. Alternatively, it may be 
said that the voltage leads the current. 

With a purely inductive circuit, the 
difference in phase actually amounts to a 
complete quarter-cycle. 

Inductance plays a vital role in electronic 
circuits generally. Among the simplest 
examples are inductors involving just a few 


At left are a group of 
rad io-freq uency 
chokes or “RFCs”, 
which are often used 
in radio receivers, TV 
sets and other equip¬ 
ment. Each is basi¬ 
cally a coil of wire on 

a ferrite or iron-dust 
core. 

turns of stiff wire, wound to form a 

self-supporting coil, and looking not unlike a 
spring. In other coils, turns of insulated wire 
are wound side by side on a former of plastic 
or other such material, or layer upon layer to 
constitute what is often referred to as a 
pie-wound coil. Sometimes a powdered iron 
or ferrite core is provided inside the coil 

former, usually with the object of achieving a 
given order of inductance and efficiency from 
a component of smaller dimensions. 

Inductance is also fundamental to the 
operation of transformers and chokes, as 
pictured at the top of this page. 

Chokes have the property of passing direct 
current quite readily but, because of their 
inductive properties, they oppose the flow of 
alternating or rapidly varying current. This 
particular property of inductors was referred 
to earlier in the chapter. 

A transformer normally has two or more 
windings, wound side by side or one over the 
other, in such a way that any alternating 
magnetic field associated with either coil 
reacts upon the other. The word “alternating” 
in the previous sentence should be especially 
noted, because transformers are devices which 
operate only in relation to alternating voltages 
and currents. (Look again at figure 5.) 

Transformers intended to operate at the 
frequency of the power mains (40-60Hz) or at 
audio frequencies (up to 15000Hz and 
beyond) are constructed with a laminated 
iron core and have the general appearance of 
the components as pictured above. With 
frequencies higher than this again, adequate 




magnetic coupling between adjacent windings 
can take place without need for a heavy 
laminated core. 

What happens in a transformer is basically 
this: When an alternating voltage is applied 
across one winding, alternating current flows 
through it. This sets up a magnetic field 
around the winding which alternates in 
strength and polarity, in sympathy with the 
current which produces it. This alternating 
magnetic field sets up corresponding voltages 
across any other windings present within the 
field, these induced voltages being greater or 
smaller than the original voltage according to 
the ratio of turns between the windings 
concerned. 

Transformer action is probably best 
illustrated by visualising a transformer 
intended for connection to the power mains. 
The AC power mains are connected to the 
primary or input winding, causing current to 
flow through it and creating an alternating 
magnetic field in the laminated iron core. The 
alternating field induces corresponding 
voltages in any other so-called secondary 
windings which are present. If the primary 
winding happened to have iOOO turns and a 
particular secondary 100 turns, the latter 
would deliver 100/1000 or one-tenth of the 
input voltage; therefore with 240 volts AC 
across the primary winding, output from the 
secondary would be 24 volts AC. 

Power transformers used in electronic 
equipment commonly include several 
secondary windings, each delivering a 
particular voltage that may be required, and 
which may be higher or lower than the 
original 240V AC input. Transformers which 
have to deliver high current from the 
secondary windings - and which therefore 
have to handle high power - need to have 
larger cores and be wound with thicker wire 
than transformers which have to handle lower 
power. 

Transformers vary in size from tiny units 
the size of a pea to huge devices like that 
shown at the top of the page. They are 
particularly useful components. 

We shall discover more about coils, chokes 
and transformers as this course progresses. 
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Peter Clark says 

I guarantee that these are the ... 


Six Best Hi-Fi Systems 
in Sydney to-day 



COMPARE what you get for your money 
before you buy anywhere else! You will save many 
dollars and many tears by hearing these first. 

No need to be puzzled when buying Hi-Fi stereo systems. We’ve 
taken the confusion out by matching 10 perfect systems, $169 
to $950. LESS WITH TRADE-INS. 

If you can't come to our two luxurious town showrooms, ’phone 


for one of my experts to come to your home. Advice and quotes 
on the Hi-Fi system most suitable will be given at no charge. Our 
prices are "discount” prices! Our guarantee is for TWELVE 
MONTHS. We deliver and install Free! We invite free membership 
of our tape and cassette exchange club! And in addition to the 
world’s top-brand equipment at bed-rock prices we also have 
LOTS OF "DEMO” MODELS, guaranteed "USED” MODELS, all 
well-nigh perfect, many at HALF PRICE, for CASH or TERMS UP 
TO 2 YEARS, with tiny deposits! 


1. Junior Executive, $185 4. Grayson Belvedere, $329 


“Magnetic Sound” solid-state Stereo Amplifier with scratch filter 
and separate bass and treble. 20 watts of music power pushed 
out with complete purity through a pair of matched “AKAI JET¬ 
STREAM” Speakers. The Turntable is a “Sony” manual with extra¬ 
even movement, in a very nice cabinet. $20 deposit and two years 
to pay. 


Studio-quality Sound at over $100 savings! “SANSUI” AU222 
Amplifier with a power output of 46 watts of music power. 
Frequency response 20-30,000 Hz SILCRON Turntable with pro¬ 
fessionally balanced tone-arm with Magnetic Cartridge. Two “MSI 
400” Matched Speakers in Teak cabinet. Deposit $33. Pay over 
two years. 


2. Junior Executive II, $219 5. The “Sony” TA 1010, $425 


“Monarch” SA 400 solid-state Stereo Amplifier with 28 watts of 
clear music power. Has loudness control, scratch filter and tape 
monitor. Is fed into a pair of matched “Hi-Compliance” Speakers 
in a two-way walnut cabinet. BSR auto or manual Turntable. 
Deposit $23 and two years to pay. 


The completely music-matched trio: Sony Stereo Amplifier TA 1010 
with a stirring yet pure-toned 58 watts of output. Fed by a Sony 
PS 1010 Stereo Turntable with auto return. Geared to a pair of 
Sony SS 103 Speakers- Ten-inch and four-inch, two-way system. 
$45 deposit and over two years to pay if desired. 


3. “Phoenix” Sound, $249 6- “Yamaha” $587 


The “Phoenix” system comprises a M.S.I. “Tina” Speaker System 
in a walnut cabinet plus a famous "JORGEN” 20-watt music 
power, solid-state Stereo Amplifier. The Turntable is a “Dual 
1210” with magnetic cartridge in cabinet. Deposit $25 with two 
years to pay. 


Stereo Modular Music System, 40 watts, 3-gang tuner-amplifier 
AM/FM. Super sound at all volume levels. Beautiful cabinet. 
Yamaha turnable. unique floating belt drive, heavy-duty motor, 
anti-magnetic table, magnetic cartridge. 2 Yamaha speakers of 
revolutionary design. “The Biggest little speakers in the world." 
Dep. $60, 2 yrs. to pay. 


PLUS SYDNEY’S LARGEST RANGE OF TAPE RECORDERS! 


TfltumetwSound 

v / INDUSTRII 


City at 387 George St., 
one door from Kodak, Tel.: 29-3371 

Parramatta, op. Astra Theatre, 

20 Macquarie St., Tel.: 635-0830 
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Articulating arm 
pivot — fixed 


design in new 
Garrard pickup arm 

The new Zero 100 record changer, announced recently by Garrard in the UK and 
USA, embodies the full bag of tricks - ideas which designers have argued about for 
decades, have exploited occasionally and in isolation, but rarely (if ever) all 
together on the one player. 


P.U. arm pivot —fixed 
Pivot 1 


Pickup arm - - 



' Pivot 4 


-(—Articulating 
arm 



Undoubtedly, the most novel feature of 
the new Garrard Zero 100 player is the use of 
an articulated arm system, which rotates the 
head shell in relation to the arm as it moves 
across the surface of the record. (See figure 1 
at right.) 

Articulated systems are by no means new 
but the problem always has been to retain 
firm control of the head without adding 
unduly to the stiffness of the lateral arm 
movement. There is obviously little point in 
reducing tracking error - which most 
manufacturers simply accept - if the penalty 
is added stiffness and/or a mechanical system 
which looks and feels frail, as some indeed 
have. 

Garrard are apparently satisfied that the 
system they have devised will not suffer from 
these problems and will cope with the 

Fixed member Rotating member Magnet 



lemands of users around the world for 
nanual, auto, and changer service. 

The bonus is the virtual elimination of 
racking error, as will be evident from figure 2 
right) which shows tracking error in degrees 
n the vertical scale against the radius of the 
roove being played. A conventional arm is 
hown to have a tracking error between plus 
nd mmus 1 degree for playing radii up to 4.5 
iches and a still larger error on the outer 
rooves. The Zero 100 arm is virtually free 
:om tracking error at any likely radius. 

To ensure that zero tracking error is 
ttained with any cartridge, its position can 
e adjusted to provide exactly the required 
tylus overhang, relative to the turntable 
kindle. 

Another problem which the designers of 
re new arm have tackled is the tendency fqr 
stylus to ride against the inner wall of the 
roove, due to the fact that the drag of the 


record groove is in line with the offset head, 
rather than with the arm as a whole. This is 


offset in some players by the use of a tiny 
weight and cord, which tends to pull the head 
outwards by a roughly equivalent amount. 
Another scheme involves a light radial spring 
to produce the same result. 

In the Zero 100 player, the so-called 
anti-skating bias is provided by two magnets 
in the base pivot assembly which repel one 
another, imparting a tendency for the arm to 
swing outwards.’ In this case, ceramic disc 


Figure I 


Pickup head pivots in 
this direction as arm 
tracks across records. 1 



magnets are used, separated by an adjustable 
magnetic shield plate, which allows the 
amount of repulsion to be varied according to 
the type of stylus in use and the playing 
weighC A reference scale, indexing the 
position of the magnetic shield, is calibrated 
in grams playing weight for either conical or 
elliptical styfii. The position of the bias com¬ 
pensation magnets is illustrated in figure 3, 
at left. 

Yet another facility (figure 4, below) is 
adjustment of the cartridge tilt angle so that it 


can be set for an accurate 15 degrees when a 
single record is being played, or for a 
compromise angle when a stack of records is 
involved, as for the auto-change mode. 

A sliding weight under the arm, referenced 
to a scale, allows the playing weight on the 
stylus to be set accurately. The drive incor¬ 
porates an in-built stroboscope and provision 
to vary the turntable speed within plus and 
minus 3 per cent. EDITORIAL NOTE: The 
Zero 100 will not be released in Australia 
until late 1971. ® 
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FORUM 

Conducted by Neville Williams 


Don't you dare criticize Ray Dolby! 


A reader from New Zealand is most anxious to make the point that Ray Dolby, 
originator of the Dolby noise reducing system, is a talented audio engineer. He is 
most definitely not an audio “nut”. 


What on earth triggers a heading like the 
above, followed by such an introduction? 

The answer: A letter written in the 
following terms: 

Dear Sir, 

I am rather upset at the answer given to 
M.R. (Bellevue Hill, NSW) on page 150 of the 
January issue. 

The main error is in stating that the Dolby 
B is a compression and expansion device. This 
is NOT correct. It is an expansion and 
compression device and, furthermore, since 
the action is at low audio levels, it has no 
distortion at all. I hope this is not too 
difficult to understand but there is a world of 
difference between your description and the 
facts. 

Professor Ray Dolby is not a ‘ NUT ” but a 
very highly respected audio and video 
engineer. To be sure, it took a while for the 
standard Dolby to be fully understood and 
used by the world's recording studios. The 
fact is IT IS. 

My own experience with the Dolby system 
is the reduction of hiss level. The Dolby B (we 
have an installation in connection with music 
cassettes) is all it is claimed to be. It does give 
an effective lOdB reduction in hiss level. 

There is an American publication called 
“AUDIO” written by people who KNOW 
audio. I suggest you read recent copies for 
further information. You will then be in a 
better position to understand Dolby and what 
it is all about. 

I don't like the way you used the word 
“ amateur” in your reply to the letter. Just 
because an audio item is made for the serious 
amateur does not make it a toy. The Revox 
recorder, for example, is better at 7!4:ips than 
our professional recorders costing five times 
as much. Do not run a thing down because it 
is not expensive; price is only part of the total 
picture. 

There are plenty of cassette recorders 
around with the inbuilt Dolby system, and if 
you still have doubts, why not try one for 
yourself? Harmon Kardon is as good as any. 

Since October 1970, Ampex, the largest 
producer of music cassettes in the USA, have 
released Dolby B in recording format 
wherever possible. Ampex, quite a name in 
my industry, are not given to stupid things. 

Thanks for your time to read this letter. 

J. T. (Dannevirke, NZ.) 

Phew! I can only hope that J.T. feels a lot 
better, having got that lot off his chest. 

It would seem that he has generated 
considerable tensions about attitudes to Ray 


Dolby and we’ve “copped the lot”, whether 
or not we deserved to! 

But, tensions aside, we stand accused of 
misinforming a correspondent and are invited 
to study a magazine which prints the truth. 

Let’s take another look at the situation. 

The Dolby B system operates only upon 
frequency components above about 600Hz. 
Its effect, during the recording process, is to 
increase the amplitude of this portion of the 
signal, if it tends to diminish to a figure too 
close to the anticipated noise level of the 
overall system. During periods when the 
higher frequency content of the signal is well 
above the anticipated noise level, the signal is 
not modified in any way. 

In simple, old-fashioned terms, the Dolby 
B system reduces the dynamic range of the 
signal before it is impressed on the recording 
medium. And, in simple, old-fashioned terms, 
that means compression. 

During playback, the level of the boosted 
passages is reduced as necessary, restoring the 
original dynamic range. And, increasing the 
dynamic range is expansion. 

Sorry, J.T. but we think we were right. 
You undoubtedly understand the system but, 
maybe, you should have a closer look at your 
own terminology. 

Having made the point that the Dolby 
system operates, as stated, on the basis of 
compression and expansion, t must surely be 
conceded that many other notable audio 
engineers have sought to apply automatic 
compression/expansion circuitry to overcome 
the problem of limited dynamic range in 
recording (and other) media. 



How a capacitor microphone works - 
according to “people who KNOW 
audio". 
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For the most part, their efforts have had 
their moment of glory and have fallen into 
discard. The same thing could happen to the 
Dolby B system if, for example, the tape 
manufacturers came up with a coating 
formulation cheap enough, and good enough 
to make corrective measures unwarranted. 

J.T. observes that Ampex released some 
Dolbyised tapes to the consumer market 
during October 1970. Our answer would have 
been written sometime towards the end of 
November, to get on the presses by 
mid-December and on to the newstands by 
January 4. It surely wasn’t unrealistic to 
observe at that stage that acceptance of the 
Dolby B system at the domestic level 
remained to be demonstrated. 

We have certainly never said nor implied 
that Ampex is “given to stupid things”. 

But, equally, we do not share J.T’s 
apparent conviction that something will 
succeed, simply because it is backed by a large 
and well-informed company. In fact, the road 
to success is littered with big-name techniques 
and products which somehow didn’t make the 
distance. 

Presumably, because we tried to be 
dispassionate about the Dolby B system, J.T. 
has assumed that we dislike both the system 
and its originator. 

Maybe somebody, somewhere, has written 
off Ray Dolby as a “nut” and accused him of 
introducing a system which is prone to 
distortion. But no hint of such sentiments 
appeared in our reply and we certainly feel no 
obligation to stand up in front of a firing 
squad on that account. 

Nor do we intent to stand against the wall 
because of any implied comparison between 
professional and non-professional tape 
recording equipment. The matter was neither 
mentioned, nor was it even vaguely in mind. 
We used the word “amateur” to mean 
non-professional - surely a very common 
useage indeed; earlier in the same paragraph 
we used the phrase “domestic scene”. If our 
correspondent has reason to take umbrage at 
the word, so also should a lot of athletes, 
sportsmen, photographers and operators of 
amateur radio stations. 

In fact, it is highly likely that the Dolby 
approach to the matter of automatic 
compression and expansion is the best, 
overall, to date. If the Dolby system doesn’t 
take on, it will be a poor lookout for any that 
might succeed it. 

Most of the earlier systems operated by 
manipulating the higher amplitude levels and 
without respect to the frequency distribution 
in those signals. Any surging effect, resulting 
from the time constants in the control 
circuitry, and any distortion introduced, 
tended to be apparent because it affected the 
loudest - and most obvious - portions of the 
reproduced sound. 

The Dolby systems gain an advantage from 
the fact that the manipulation is carried out 
on the lower level passages only and 
selectively over portions of the frequency 
spectrum. Thus the extent of the control is 
minimised, as also is the listener’s awareness. 

But J.T. says “it has no distortion at all”. 

Come, come! 

The distortion may not be apparent to the 
listener and the result may be thoroughly 
worthwhile. But, to someone prepared to 
quibble about an alleged inversion of the 
terms compression/expansion,, the very 
positive “no distortion at all” claim is a bit 
much. 

There is one thing that should be said in 
this connection. 

IF the Dolby B system is widely 
incorporated into release cassettes, and IF 
virtually all cassette players have the requisite 
playback circuitry built in, objectives will 
(please see page 131) 






On a more positive note, we have a letter 
to hand from a correspondent in Victoria 
advising that, from time to time, he will be 
releasing information in Australia on Dolby 
products. The first such piece of information 
is a quote from “Billboard” commenting on 
the Dolby B system and mentioning a new 
Dolby C system, which is being developed for 
use with disc recordings. 

LONDON - Dolby Laboratories, 
whose B-type “stretching” circuit has 
revolutionised the sound quality of 
cassette, is developing a noise reduction 
system for records. Although the new 
circuit will probably not be ready for 
marketing for another 18 months, 
experimental work has already started at 
Dolby’s South London headquarters. 

The company claims the new system, 
to be known as the Dolby “C”, will 
minimise all hiss and “rumble” from discs 
and will even make scratches virtually 
inaudible. However, the “C” system will 
be radically different from the “B” circuit 
as noise reduction on records means 
working in both high and low frequencies 
as opposed to the tape system which is HF 
only. This means the “C” system will have 
to be two-band. 

Use of the “B” system increases the 
price of good quality cassette decks by 
around $48 but it is not yet known how a 
Dolby circuit would affect the price of a 
record player. 

Iowan Allen, sales manager for the 
Laboratories, said: “Having established the 
principle of noise reduction, it’s logical for 
us to apply it to other storage and 
transmission media for sound. The results 
of our tests with records have been very 
encouraging so far and there is no reason 
why ... we can’t do for record what we 
have already done for cassette”. 

Dolby will market the new system on a 
licensing basis, offering it to hardware 

Wot about 3AK? 

Dear Sir, 

We refer to a recent issue of "Electronics 
Australia", volume 33, number 2. 

On page 121 there is a review of a 
product. Audiosound AM 100 wide range 
tuner. Reference is made in the review to the 
fact that "all major metropolitan stations in 
New South Wales, Victoria and Queensland 
are marked on the dial." 

From the illustration of this product in 
the Audiosound advertisement, this appears 
not to be so, as 3AK is not shown. 

In a review of this nature, we feel criticism 
should have been made about the fact that 
one station has been left off. 

For your information, 3AK is a dominant 
station in the Melbourne market and current 
rating surveys show us to be, in some 
audience groups. No 1 station. 

This deficiency of the product itself has 
been taken up independently with the 
manufacturers but we would be interested to 
receive your comments. 

Yours faithfully, 
G. S. Day (Chief Executive). 
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Modern World commences a series of 
new electronic projects for beginners. A 
good way to have fun while learning 
the basic principles of radio and elec¬ 
tronics. The interesting and easy-to- 
make projects featured in this issue are: 
A tuneable frame aerial for your 
transistor set, plus a fascinating elec¬ 
tronic puzzle, and a light switch oper¬ 
ated by your alarm clock. 

Interested in the stars? In July Modern 
World there is a free star finder map 
that you make from colourful cut-out 
sheets. Also beginning: a new series 
about which stars and constellations are 
in position for best viewing each month. 

Modern World also features a Surf¬ 
board Design Contest, an enlightening 
feature on Racing Engine Design and 
a look at Russian Space Plans. 



EDITOR'S COMMENT: There is no way in 
the world that we can avoid pleading guilty to 
the oversight. We looked at the dial and noted 
the manufacturer's intention but we didn't do 
a count to make sure that all were "present 
and correct". Let's hope that the 
manufacturer makes it OK with AK! 

Hey, that's not a bad slogan! 


DON'T MISS THE FEATURE PACKED AUGUST ISSUE 

(Due on sale July 19) 


OIL POLLUTION CONTROL- 

A survey of the machines being designed and 
built to recover oil spills in the ocean and to 
clean up the beaches. Also: how they 
plan to track down the guilty company when 
spills are from unknown oil tankers. 


PLASTIC PRODUCTION CARS- 

Large auto makers are getting seriously 
interested in making production cars from 
ABS and other plastics. A plastic car body can 
be built from 20 parts, as compared to 150 
parts in a steel-bodied car . . . and it doesn't 
dent! Modern World has the facts. 
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NAME 


Stereo amplifiers, tuners and 
receivers featuring minimum 
harmonic distortion. 

SX-770 Tuner Amplifier. 20-40,000 
Hz±3dB. 15W R.M.S. per channel 
into 8 ohms. Harmonic distortion less 
than 0.8% at rated output. Multiple 
inputs including mic.; multiple out¬ 
puts; filters, etc. 

SA-900 Amplifier. 20-50,000 Hz±3dB. 
50W R.M.S. per channel into 8 ohms. 
Harmonic distortion less than 0.08% 
at rated output. Multiple inputs, out¬ 
puts, filters, etc. 

Stereo systems to suit the most 
demanding listener. Every com¬ 
ponent matched for perfection 
in sound. The items illustrated 
are only a small part of the 
WORLDS LARGEST RANGE 

OF HI-FI AND NOTHING BUT 


PL-31 D 


Superb Hi-Fi speakers to suit 
every application. In cabinets, 
unmounted or complete kits. 


Advanced belt-drive turntables 
engineered for minimum wow 
and flutter. 


CS-63 DX 4-Way 6-Speaker System 
15" Woofer; two 5" mid range; Horn 
Tweeter; 2 Horn super-tweeters; 20- 
20,000 Hz; 80 Watts. 


PL-31 D 4 pole hysteresis motor. Wow 
and flutter less than 0.1%. Cartridge; 
PC-35 induced-magnet type. IQ- 
25,000 Hz. 


CS-77A 4-Way 4-Speaker System. 12 
Woofer; 5" mid-range; 3" cone 
tweeter; multi-cellular horn super¬ 
sonic tweeter; 25-20,000 Hz; 65 
Watts. Removable grille. 


Astronics Australasia Pty. Ltd., 

161 Sturt Street, South Melbourne, 3205 
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CS-77A 


ADDRESS 


POSTCODE 


See and hear PIONEER at 
selected HI-FI SPECIALISTS 
throughout Australia. 

‘PIONEER PLAYS 
EVERYTHING BETTER 
FOR YOU.’ 


T-6600 


Headphones for personal listen¬ 
ing. Perfect sound without 
fatigue. 


Stereo tape decks and tape re¬ 
corders. 'Professional’ 4 track 
recorders with every conceiv¬ 
able feature. 


St-30. 20-20,000 Hz, 8 ohm, 0.5W 
per channel. 

SE-50. 20-20,000 Hz. Separate tweeter 
and volume controls. 8 ohm, 0.5W 
per channel. 


T-6600 Auto-reverse Tape Deck. 50- 
15,000 Hz±2dB. S/N ratio less than 
55dB. 


Please send PIONEER catalogue and 
list of nearest dealers. (Please 
PRINT.) 


sound ideas from... 

(U> PIONEER 




































Model control and 27MHz 


iiiiimiiiiiiiiiiiiiiiiiiiiiiiiimiiiimiiiimiiimiiiimiuiiiiiiimiiitiiiiiiiuiiiii 


Dear Sir, 

Occupancy of the 27MHz 'Citizens Band” 
has been the subject of comment recently (eg 
J.G. in your December 1970 issue). 

As an active flier of radio-controlled 
model aircraft, I feel that a deliberate 
"assault” by amateurs on the 27MHz band 
could be heartbreaking, as well as dangerous. 

Model aircraft being remotely controlled 
on this band fly at speeds exceeding 100 mph 
in the racing categories. On gala days, 
hundreds of people may be present. In fact, 
many hundreds of people operate this 
low-powered yet sophisticated equipment in 
Australia. The digital control systems used to 
provide the different functions on model 


aircraft are, of necessity, usually imported at 
a cost of between $300 and $500 to the 
individual modellers. 

I am sure that people like J.G., have not 
stopped to think of the modelling fraternity 
when setting forth their propositions. 

The chaos surrounding the Citizens Band 
in the USA has led the FCC to grant 
frequencies in the 72MHz region for the sole 
use of aero-modellers. 

I feel that the PMG is doing the right thing 
in restricting use of the 27MHz band, 
especially by keeping transmitter power down 
to an acceptable level to minimise 
interference over long distances. 

G.H. (Willunga, SA.) 


HiiiilliiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiiiiiiiiiiiitiiiiiiiiiiiiiiii 


manufacturers for a royalty on every 
Dolbyised player made. 

New York - Meanwhile, Dolby has 
demonstrated the feasibility of applying its 
B-Type noise reduction system to FM 
broadcasting. The presentation followed 
weeks of test broadcasts in New York, 
London and Chicago. 

According to Dolby officials, FM 
reception improvement with the Dolby 
system is equivalent to an increase of 
transmitter power of five to 20 times, 
depending on the strength of the signal at 
the listener’s location. 

Dolby also plans to work with British 
Decca on the production of special pro¬ 
grams for Dolbyised FM radio, using 
Decca’s Dolby masters. The move is des¬ 
igned to upgrade programming material 
currently available for FM use. 

To further improve the quality of FM 
reception to the listener, Dolby has licensed 
about 12 major manufacturers throughout 
Europe, Japan and the US, to manufacture 
FM tuners and receivers incorporating the 
Dolby B system. 

That report is enough to make any Dolby 
enthusiast very happy indeed but I doubt that 
people in the disc industry will be oveijoyed 
by the announcement. 

The question that needs to be asked is 
whether discs are in need of this kind of 
assistance to meet the needs of all but the 
ultra-fastidious. To be sure, greater care is 
required with choice of source material and 
the mechanics of cutting and pressing but I 
doubt that many see either surface noise or 
rumble as a problem in normal high-quality 
discs. (I am referring, of course, only to 
limitations associated with the disc itself, not 
the tape source material.) 

The price for securing a reduction of a 
seemingly non-critical problem is a new 
generation of discs incorporating dynamic 
compensation at both ends of the spectrum. 
To play them as intended would require a 
hotch-potch of adaptors and conversions, 
giving place in the ultimate to a new 
generation of amplifiers. 

Undoubtedly the kind of statement that 
has been made about Dolbyised cassettes 
could be made about Dolbyised discs: They 
would be compatible and playable on standard 
equipment, and they would sound quite 
reasonable. 

Sure, but if too many are going to be 
landed with an artificially reduced dynamic 
range, it would be simpler to produce the 
music that way in the first place and escape 
the accompanying manipulation of the 
frequency response. 

In other words, the proposed Dolby C 
system would represent a rather dubious 
forward step if it provided only a marginal 
benefit for some listeners and left the 
remainder to put up with a bass and treble 


characteristic “doctored” outside the present 
and accepted compensations. This, at a time 
when other engineers are wrestling with the 
quite different problem of getting four 
channels into one stylus track. 

Maybe they and Dolby should get together 
and see if their ambitions can be merged into 
a single period of change, rather than have 
them occur as two unrelated events. Failing 
that, I wouldn’t too much fancy Dolby’s 
chances in the “C” stakes. 

The application of the Dolby system to 
FM is quite another matter. Here, as with 
cassettes, there is a problem to solve. With 
cassettes, it is tape hiss and it is possibly early 
enough in the history of the system for a 
changeover to be practical, if it should have 
wide enough commercial appeal. 

With FM broadcasting, the problem is 
reappearance of noise, occasioned partly by 
the ever-rising ambient and partly by the loss 
of signal/noise ratio as stereo and other 
additonal material is piled on to the same 
overworked carrier. Doctoring the modulation 
with a Dolby B characteristic would 
presumably secure an advantage over noise in 
areas where it is still capable of being masked 
by signal. 

At the listening end, the set-owner would 
have the option of “de-Dolbyising” the signal 
and restoring the original dynamic range, or 
accepting it as is, with the quieter passages 
artificially boosted at the top end. To the 
growing numbers for whom the FM receiver is 
the new juke-box, this may not matter too 
much. 

But somehow I have an uncomfortable 
feeling about all this - and it has nothing to 
do with my assessment of the capabilities of 
Ray Dolby. 

I think it was Dagwood, the comic strip 
character who once said: “A husband 
shouldn’t have to apologise to a cat!” 

I can’t escape the conviction that the 
audio industry should not have to resort to 
dynamic compensation at the domestic level 
to overcome the noise problem. It would 
surely be much more appropriate in the long 
term to attack noise at its source. 

If the noise problem should be solved later 
by better tape formulation, by more careful 
disc manufacture and by wiser use of FM 
facilities, we may rue the day that we 
introduced dynamic compensation into the 
domestic audio scene. 

For their part, professional users can take 
advantage of the Dolby A system for as long 
as it suits them and discard it if and when it 
doesn’t. The end product can be maintained 
to set standards. 

But if and when the Dolby B and possibly 
the Dolby C systems get out there in large 
numbers amongst the tapes, the discs, the FM 
transmitters, the amplifiers and tuners, there 
would be no easy road back, if enthusiasts 
and industry should want to take it. ® 


Quality 
aerosol pack 
service aids at 
Realistic Prices 



Corona Moisture Inhibitor 

Silicone-based lubricant for use on 
all types of TV, radio and electrical 
equipment—lubricates and insulates 
—non-inflammable—does not affect 
plastic—non-toxic. 

SPRAY ONTO . . . 

• TV high voltage components 
where corona or other arcing occurs 
(may be sprayed on while the set is 
operating). • TV tuner contacts, 
switches. • Radio and TV chassis 
where salt and moisture are prob¬ 
lems. • Noisy potentiometers. • Elec¬ 
tric motors, contacts and timers (to 
repel moisture). • 6 oz and 20 oz 
cans. 

LECTRO LUBE Lubricant 

A penetrating, moisture-displacing, 
corrosion-arresting lubricant. 

SPRAY ONTO . . . 

• Wet engines, spark plugs, coils, 
distributors, electric motors, out¬ 
board motors, lawnmowers—to drive 
out moisture for easier starting. • 
Hand tools, garden tools, fishing 
gear, etc.—to prevent rust and cor¬ 
rosion. • IIV 2 oz can. 

TELE-FREEZE 

Circuit & Component Chiller 

For use in servicing equipment which 
is defective under low or varying 
temperature conditions. 

SPRAY ONTO . . . 

• Components, circuit boards, etc.— 
suspected of being faulty with tem¬ 
perature changes. • Small circuit 
components during soldering to pre¬ 
vent overheating damage. 

Speed up cooling down of specific 
circuit components to quickly identify 
cases of intermittent faults (hair-line 
cracks, etc.). • 12 oz can. 

TELECOMPONENTS 

DISTRIBUTED BY—FERRIS 
PRODUCTS DIVISION, HAWKER 
SIDDELEY ELECTRONICS 
752 Pittwater Road, Brookvale, 
N.S.W. 2100. Phone: 93 0221. 
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$ If .50 BP.I.P 

P. & P. 52. w $1. 

GEM TUMBLER $9.50 

Terrific bargain, designed for tha 
gemstone col factor for tumble polish 
•ng large quantities of gams. A reli 
able trouble-free machine fitted with 
i gal. barrel which will process 41b. 
Sib. of stones, produces flawless 
gemstones of great beauty. Supplied 
in kit form, takes minutes to 
assemble, has pillow block bearings 
(4). shafts, pulleys, belts. 
barrel, mounting blocks. (Note:* Flat 
wood base not supplied.) Is complete 
with full instruction books for gem 
tumbling and assembly of unit. 

240V A.C., AEl ball bearing electric 
motor to suit with 2 different sect¬ 
ion pulley for slightly different speeds 
The finest quality originally for com¬ 
puters resilient mounting base, starting 
relay. 6‘ of lead and plug an extra 
510 Post Tumbler and Motor 

GEM TUMBLER & p . t p 
GRINDER $24.50 

Same unit as above, TUMBLER AND 
MOTOR WITH GRINDER. has 

tumbler accessories and extra (two) 
pillow block bearings, t Its. shaft, 
flexible coupling and 36'‘ long flex’ 
ible drive shaft with i" chuck and 
set of 5 different shaped mounted 
grinding stones (mount grinder on base 
alongside tumbler), use grinder for 
removing rough edges from stones 
before polishing, grinder can alio be 
used with cutting disc. 

ALL units sold in kit 
form with instructions for mounting 
and full instruction books for polish- 
"I g*ms. takes minutes to assemble 
3 mths. g’tee on all units. 

LAPIOARY ^ GRINDING 


SPINDLES 


54.50 


Pillow block bearings standard i‘ 
shift for grinding, polishing, cutting, 
wheels, etc., threaded each end. 12" 
long smooth running with 1{" pulley, 
bargain. P. & P. 60c. 

Complete with nuts and spacers. 


N4FE BATTERIES—95c 

(Pack, despatch and post 20c ea.) 

Brand new! Nickel iron, spill- 
proof, leak-proof cells— 

Lasts forever. A A H..1.2 volts. 
Sizes 3]" x 2J" x 1". Coup'e 
together for any voltage— 
superb for spotlights, 'amps, 
bells, flash eauipment. etc. 

Set of 10 gives 12 volts 4 A.H. 
57.§5 (Pack post 51): Set of 5 for 
5 volts, 3.95 (Pack post 75c). 



Huga purchase of thase brand new 
transistorised two station intercom¬ 
munication system, comprising mas¬ 
ter and sub-station. A faultless unit 
with volume control and 50ft. of 
connecting wire. Has press-button 
buzzer call on each station. Battery- 
operated • desk or wall mounting. 
Indispensable in tha home, office, 
etc.—DOOR PHONE—baby listening. 
Kitchen to nursery, etc. Operates up 
to- | mile. Neatly packed in carton 
with wire. etc. Bargain, us. 515. 


ENGLISH NEON TESTERS 

4 for 80c " 4 "c -4 p 5c 
Voltage tester for 180 to 300v. A C. 
Complete with inbuilt resistor and 
flexible leads with prods. Glows on 
contact. Also ideal for panels, etc. 
Special price for quantity. Us 95c ea 


hsb 

Fantastic purchase of "MYLAR 
professional recording, computer 
tape (the best money can buy), 
famous 3-n.une brand (one we 
can't mention due to huge price 
reduction). Silicone lubrication. 
Suits all tape recorders, hi-fi 
and stereo. Selling well under 
half price. ABSOLUTELY BRAND NEW 




post - ^ . 

and 5", 10 cents 
. 70 cents 

3” 

225' 

65c 

5 ” 

600' 

$1.75 

7" 

1200' 

$2.95 

LONG PLAY 

5" 

900‘ 

$2.45 

51" 

1200 . . 

.$2.75 

7" 

1800' . . 

- $3.95 


SPe&Ac, 



Famous English Automatic 
GARRARD RECORD 
CHANGER —- $32.50 

P. & P. 51.50. 

Qualify checked by Garrard. 

automatic record 
chjnger and playc' wired for 
stereo. Latest 240V 1970 

model lust released Take*, 
all size records 4S‘s. 10" anw 
12" — up to 9 records at a 
time features many refine¬ 
ments: 4 speed laboratory 

series motor, adiustmenf for 
pick-up height. iduS’ment fo/ 
stylus pressure, etc Brand 
new m carton 



1971 

Issue 

Famous English "ACOS" Complete 
PICK UP cartridges with STYLUS 
Current issue to fit "Garrard" oiayer 
GP9I-2. Mono Crystal Sapphire 
STEREO COMPATIBLE, usually 56- 
now 52.50. GP 93 1 stereo Crystal 
Sapphire, usually 57.55—now only 
S3.SO. GP 93 1 stereo Crystal Dia¬ 
mond. • usually 58—now only 54.50. 
GP94-1 stereo Ceramic Diamond, 
usually 59—now only $5.50. Cart• 
ridges sold separately, fit nearly a.'< 
make players. 


12 watt output stereo amplifier, 
solid state famous "Midland" 
brand new in carton with 3 months 
g'tee. $37.50 post $1. 


Famous "PEAK" 8" hi-fi dual 
cone speakers 8 watt, new in car¬ 
ton $10.95 ea. post 60c. 



Brand New "Pocket Tester 

MULTIMETERS $6.95 

Post 25c. Brand new circuit tester 
with high sensitivity and rug¬ 
gedly built for checking any 
electric apparatus.- and truck 
ignitions, motors, shorts, broken 
leads, etc. Measures all voltages 
to 1,000 volts A.C. and O.C. . . . 
DC. current (amps.) resistance, 
etc. Complete wiih full instruc¬ 
tions and probes 


Also famous make 20,000 ohm, 
200H model with overload pro¬ 
tection. Extremely sensitive, for 
use in laboratories, etc., and for 
checking any electrical apparatus; 
measures to 2,500 volts, etc.. 
$10.50 Post 50c. 


MKlll 

5200GPH OT MODEL 

ball 6 eA«>N« fM ™* 1 

CENTRIFUGAL PUMP 

GMONTHS GUARANTEE. 
Top quality H" inlet. 1" outlet 
(O.O.) corrosion proof all metal 
centrifugal pump. Capacity up to 
5200 g.p.h.. pressure up to 85 
P.S.I. Has two heavy duty sealed 
ball bearings to give smooth run¬ 
ning and long tfouble-free life. 
Handles heaviest leads and highest 
speeds — designed to pass solids 
such as sand. silt. dirt. etc. with¬ 
out damage, will pump salt water 
without harmful effect. Heads to 
130', suction lift to 25’. Spare 
parts always available. Our very 
large production for export enables 
us to sell at this unbeatable price. 
Ball type foot valve for 1}" hose 

53.25, post 40c (if separate). 3" 
pulley to suit 51.50. Above pump 
belt driven by 240 volt A.C. i h.p. 
ball bearing motor, mounted on 
steel base 532.50. Ball foot valve 

53.25. Freight 53.50. S.A. and 
W.A. 55. 


$12.50 



250 

G.P.H. p*p 

ENGLISH S.P.E. ELECTRfC 
PUMP * MOTOR 

Electric Pump l Meter. Made for 
British Govt, at a cost of 5100. 
Just connect hose or pipe 12 volt 
A.C./D.C. power (motor works on A.C. 
or D.C.) and "AWAY IT GOES" 
Absolutely brand new in¬ 
carton. Non-corrosive, explosion- 
proof, originally for pumping fuel in 
aircraft. H" inlet (for host). J" 
pipe thread outlet. Pump has 2 bolt 
mounting plate. C0NT. DUTY MO¬ 
TOR. Draws only 1.75 amps. What a 
bargain, rush yorr order now! 

Pumps all liquids, water, kero, pet¬ 
rol. diesel fuel, salt-water, - etc. 
Ideal fuel transfer for trucks, etc. 
ideal for fish tanks. 3 months full 
guarantee. 

Bill type foot valve forTJ" hose. 
53.25. Post 40c (if separate). 



Army “L" 

FIELD 

TELEPHONES 
$11.50 (2 for 522 
Made by L. M. Ericcson 
6 MONTHS' GUARANTEE 
Pack freight $1.20 extra per phone, 
housed in completely rust proof 
metal case. Has long distance 
ringing generator complete with 
bell. As used by P.M.G. linesmen 
and the Army. Ideal for property 
to property, house to house or 
shed, line testing, fire fighting 
communications, etc. Range over 
20 miles; use fencing wire (just 
insulate on posts). 

Govt, cost over $iuu. 
Size 10" x 5i" x 5". Battery set 
80c extra per phone. 


INDUCTION MICROPHONES 

Will pick up sound waves from a 
distance. Has suction cap, long 
cord and plug for tapa racordar, 
ate. Sticks to wall or casa of fate 
phone for recording speech. $1.25. 
Post 10c 


SPECIAL OFFER OF 
MODERN FAIRCHILD USA 
DEVICES 

INTEGRATED CIRCUITS 

U6A.998979X. 

Ripple counter using 8421 binary 
weighted count sequence consisting 
of four cascaded binary triggered 
flip-flops. Provision is made for 
clearing and pre setting any one of 
the possible binary states. The 
monolithic structure employs only 
resistors and transistors. Supply 
voltage 3.6 to 6.0 volts. 385MW 
58.50. 

0J3T.771139X. 

Dual, differential voltage compara¬ 
tor intended primarily for core¬ 
money sense amplifier applications. 
Includes a window discriminator in 
pulse height detectors and a double- 
ended limit detector for automatic 
go/no-go test equipment. Construc¬ 
ted on a 40-mil square silicon 
chip. Positive supply voltage: 14V. 
300MW. 56.20. 

U3H.771239X. A complete DC 
amplifier constructed on a single 
silicon chip. For use as an opera¬ 
tional amplifier in high speed ana¬ 
logue computers, as a precision 
instrumentation amplifier, or in 
other applications requiring a feed¬ 
back amplifier useful to 30MHz. 
Supply voltage: 12V. 300MW. $4.95. 

DTL CLOCKED FLIP-FLOP 

U31.9931.51X. 

This Fairchild Diode-Transistor 
Clocked Flip-Flop is one ot a set 
of compatible, integrated, logic 
building blocks designed for low- 
power and high immunity to noise. 
Features an AND gate input per¬ 
mitting operation in either the R-S 
or J-K mode. It consists of two 
flip-flops connected as a ‘‘master- 
slave’’ combination, thus elimine- 
ting the need for capacitors or 
other circuit delay elements. The 
‘‘master’’ flip-flop stores the input 
information when the clock voltage 
is high and transfers it to the 
"slave" when the clock voltage is 
low. Flat package. 53.25. 

Pack and post all devices 20c ea. 
Special price for quantity and for 
manufacturers. 


12v Wireless Remote 
Control Units $1.50 

P. and P. 75c 

Brand new model L-No. 1. In 
metal case consists of two 200 
Ohms G.P.O. type relays and 
smaller relay. Oak switch, resis¬ 
tors, lamp with socket, line ter¬ 
minals, etc. 


NEW 

DOUBLE 

EARPHONES 

$1.85 


P. and P. 45c 
Famous English make. Suberb for 
crystal sets, transmitters/receivers, 
silent radio and TV listening, etc., 
Complete with long lead. New double 
earphones with microphone has press 
to talk switch. 52.40. P. and P. 60c. 




5 cu. ft. air 
COMPRESSOR 
$37.50 

FREIGHT $2.50 
3 years in the making, at last a 
top quality big air compressor at 
a bargain price. 

The finest quality air compressor 
in Australia! Heavy duty ball bear¬ 
ings a genuine 5 cu.ft. per minute 
of air. 1" diameter keyed shaft for 
pulley. These compressors are pre 
cision built. Also features unloader 
valve and outlet connection. 

Rated 80 PSI continuous duty (up 
to 100 PSI for intermittent use 
for tyres, etc.) max RPM 850 
Size 13" high x 5" x 8}" 






E 



ELECTRONICS Australia , July , 1971 


TRADINGCOMPANY MAIL ORDERS:DIRECT DISPOSALS36 HELEN ST., VALLEY.BRISBANE4006 
















































A READER BUILT IT 

Projects and design ideas which are published for general reader interest. Based on readers' 
contributions, they have not been tested in our laboratory, and responsibility cannot be accepted. 


Compact, tow cost audio mixer 


The usefulness of even the simplest tape recorder can be increased quite 
significantly by the addition of a simple mixing circuit. The ability to mix two 
microphones, or one microphone and one other source will be well worth the few 
dollars this simple unit will cost. 


voltage being about half the supply voltage. 
Current drain is under 1mA and battery life 
should be quite long. 

The unit works best plugged into the mic 
input of the recorder. With a typical cassette 



Here is a simple device that should prove 
handy for owners of small tape recorders. It 
allows mixing for two microphones, or one 
microphone and one auxiliary input, with 
adequate reserve gain. Cost of parts should 
not exceed $10. 

The mixers can be fitted in a “Strepsils” 
or “Tussils” tin but, unless you are adept at 
soldering in tight corners, a larger container 
would preferable. If you decide to follow my 
layout, watch the following points. 


PARTS LIST 


iiiiHmtMitmHiiiHMiiHHimiiiiitimitiimiimm 


The circuit employs only 
a single transistor and 
a few minor components. 


This layout diagram will 
serve as a guide , but 
clearances may be more 
critical than we have 
been able to indicate. 



1 4mm plug 

3 4mm jacks (NC) 

2 l OK pots, C taper. 

3 12K ‘AW resistors 

1 5.6K 'AWresistor 

l 1M ‘AW resistor 

1 1.8M ‘AW resistor 

1 5uF 6 VW electrolytic capacitor 
1 O.luF 25 V ceramic capacitor 
1 BCJ08, BC109, or other suitable NPN 
transistor 

1 tag strip, 1E4E1 
I switch (MSP 7-78 or similar) 
l battery clip 

1 216 or 006P battery 

2 knobs 

Hookup wire, shielded wire, small tin, nuts 
and bolts or pop rivets, extra lockwasliers for 
pots. 

IlMfllMIHIIIMIIIIIIIMIIIIMMIIHIIIIIIIIIIHIimilMIHIIHMimilllllllllltlMmillMllimill 

The pots should be as close to the sides of 
the tin as possible, otherwise they will foul 
the sides of the switch. In any case, an extra 
lock washer is advisable on each. These should 
be on the inside of the tin. 

The recommended tag strip is an eight-lug 
miniature unit with two earth feet, type 
1E4E1 (l-earth-4-earth-l). The two outer lugs 
are clipped off and the strip soldered into the 
tin so that the tops of the earthed feet can be 


soldered directly to the earth terminals of the 
two pots. 

The suggested bias resistor should be 
correct for most silicon transistors. Try to 
chose a value that results in the collector 


Simple cabinet design 

A simplified way of constructing loud¬ 
speaker enclosures without destroying 
eye appeal has been suggested by a reader. 

When making enclosures for loudspeaker 
systems, many constructors with limited 
woodworking experience find a major 
difficulty in the forming of good joints at the 
corners. Usually the only satisfactory way is 
to make mitred joints, as any alternative tends 
to look unsightly. 

Fully mitred joints are usually outside the 
ability of those without considerable 
woodworking experience, and various 
methods have been devised to avoid this type 
of construction. One common way of doing 

(continued on page 160 ) 


recorder (Toshiba KT20P with automatic 
level control), the volume controls on the 
mixer give full modulation at mid-setting. 

(Submitted by: Mr H. Swan, 50 Brisbane 
St, Bulimba, Queensland 4171.) 
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C.G.S 


TYPE HS 
POWER WIREWOUND RESISTORS 


APPLICABLE SPECIFICATIONS 




Ml L-R-18546: This specification covers metal clad chassis mounted power 
wirewound resistors. 

C.G.S. Type HS Resistors meet or exceed the electrical and 
mechanical requirements of this specification. 

ELECTRICAL SPECIFICATIONS 


Tolerance: 

HS Types are available in the following tolerances: 


±10%, ±5%, ± 

2%, ± 1%. 

Temperature Coefficient: 

Above 5012, 

o 

25 ppm/ C is standard. 

HSA 5 to 50 

112 to 5012, 

50. 

HSV 10 & HSV 25 

Below 112, 

90. 


Above 1 Kl2, 

30. 

HSC 100 & 200 

4-7ft to 99912, 

50. 


Below 4-712, 

90. 

Insulation Resistance (dry): 

10,000 Ml2 Minimum. 


1,000 Ml2 min. 

, after moisture test, at 100V dc. 

Dielectric Strength: 

1,000V a.c. peak HS 5 and HS 10 and HSV 10. 

2,500V a.c. peak HSA 25, HSA 50, and HSV 25. 

5,000V a.c. peak HSC 100 and HSC 200. 


Style 

Power Rating * 

Resistance 
Range (ohms) 

Max. 

Max. 

C.G.S. 

MIL-R- 

18546 

(w 

C.G.S. 

atts) 

MIL 

Working 

Voltage 

Weight 

Grams 

HSA 5 

RE 60 

10 

5 

0-05 to 8-2K 

160 

4 

HSA 10 

RE 65 

15 

10 

.0-05 to 15K 

265 

7 

HSA 25 

RE 70 

25 

20 

0-05 to 36K 

550 

14 

HSA 50 

RE 75 

50 

30 

0-05 to 86K 

1250 

32 

HSC 

100 

RE 77 

100 

75 

0-1 to 50K 

1900 

475 

HSC 

200 

- 

200 

- 

0-1 to 15K 

1900 

475 




(SOLE AGENT) 

ZEPHYR PRODUCTS PTY, LTD. 

70 BATESFORP ROAD CHADSTONE. VICTORIA—RHONE 56-7231 

MANUFACTURERS Of RADIO & ELECTRICAL KHHPMEHT l COMPONENTS 
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A crystal controlled clock using ICs 

Many readers are intrigued by the idea of operating an electric clock from a crystal 
oscillator via a divider chain. A New Guinea reader, prompted by the need for 
accurate time in remote areas, describes how he constructed such a unit using 
readily available ICs. 


The “Electronics Australia*’ articles on a 
crystal clock driver were the basis for 
developing this clock driver. The main reason 
for using ICs was to increase the reliability of 
the unit when used near high frequency 
transmitters. Also there should be enough 
reserve power in this amplifier to operate 
alarms on most clocks. This is a big help 
where the clock alarm is used to remind a 
radio operator of various schedules 
throughout the day. 

This unit is ideal for the experimenter who 
would like to gain some experience in digital 
integrated circuits, as well as constructing a 
very accurate drive unit for electric clocks. 

The power source is intended to be a 
240-volt mains system. Here in New Guinea 
there are many small generators providing 
power to small communities, but the 
frequency of these is extremely unstable. 


Hence the need for an independent source of 
50Hz, having the necessary accuracy. 

An interesting part of the power supply 
circuit is the method of obtaining the 3.5 
volts to power the ICs. By using the centre 
tap of the power supply transformer, 
approximately half the output voltage is 
obtained. This is then regulated by a series 
regulator. Less power is dissipated as heat in a 
dropping resistor by using this method. 

As in the original articles, provision was 
made for a standby power source in case of 
mains failure. Two strings of torch cells 
connected in series make up this power 
source. One string has 11 cells to provide 16.5 
volts and the other string has three cells to 
provide 4.5 volts. With the second string, two 
series diodes are needed. The six-tenths of a 
volt drop across each diode in effect subtracts 
from the 4.5 volts so the effective voltage is 


only 3.3 volts. No current is drawn from the 
cells while the mains supply is operating. 
When the mains supply is off the cells supply 
250 to 300mA from each string. 

The waveform and output amplitude is 
determined by Rl, Cl, and by selecting the 
taps on the output transformer. The 
waveform is far from being a sine wave, but 
clocks will run well on even a square wave. 
The output waveform was observed on an 
oscilloscope while making the adjustments. 

As in the original clock drive unit, the 
accuracy can be adjusted to within a few 
seconds per week. 

A metal cabinet houses the unit and the 
input and output leads areiWell filtered for 
RF. The RF chokes should have a very low 
DC resistance. These precautions probably are 
.unnecessary. The transmitter of club station 
VK9UC was operated on 14 and 28MHz only 
six 'feet away^ from the unit while it was still 
spread out on a work bench, Connected 
together with many test leads, and it 
continued to work perfectly. 

The IC unit has also been used on the 
operating desk of a station running 400 watts 
PEP output without malfunction. 

I made my own printed circuit for the 
unit. First the layout was made on a sheet of 
paper, then each hole was punched through 
on to the copper side of an unetched board. 


lOOKHx OSCILLATOR 









The circuit paths were then traced on the 
copper using a fine brush and fingernail 
polish. The board was then etched, the nail 
polish removed with acetone, and the holes 
drilled. In the long run this was much faster 
than wiring the ICs point to point. 

An interesting alternative use for the first 
and the last ICs would be as a frequency 
calibrator. Using the lOOKHz oscillator and 
the divide by 4 circuit, a 25KHz output 
would be obtained and fed through a small 
capacitor to the antenna terminal of a 
receiver. 

(Submitted by : Gene A. Nurkka, 
VK9GN, Box 73, Ukarumpa, E.H.D., 
Territory of New Guinea.) 0 
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Hill 


ELECTRO 

MECHANISMS 


The PEM Transducer controls 

Vibrations 

Pressure 

Acceleration 

Displacement 

Voltage to Frequency Convertors 
Data Logging 



A differential 
pressure 
transducer for 
environment 


type PVR 


It has been designed for use in research, laboratory, 
and industrial application, combining accuracy 
with robustness and reliability. 

Tutorial transducer kits are available for technical 
institutions. 


The PEM Transducer features stainless steel, high 
accuracy, wide temperature range, and 
high repeatability. 


N.S.W. 


EMI (AUSTRALIA) LIMITED, 
COMMERCIAL & ADVANCED ELECTRONICS DIVISION, 


14-18 PARRAMATTA ROAD, 
HOMEBUSH. N.S.W. 2140. 
Tel:— 7 6 — 041 1 


A.C.T. 135 Newcastle Street, 

FYSHWICK. A.C.T. 2604 
Tel:- 95-1512 


S.A. 


105 Port Road, 
BOWDEN. S.A. 5007. 
Tel:-46-3031 


VIC. 109 BURWOOD ROAD, 
HAWTHORN. VIC. 3122 
Tel:- 81-0211 


OLD. 83 Robertson Street, 

FORTITUDE VALLEY. OLD. 4006. 
Tel:- 51-5271 


W.A. 457 Beaufort Street, 

HIGHGATE. W.A. 6000. 
Tel: - 28-2433 



EMI (AUSTRALIA) LIMITED 

COMMERCIAL AND ADVANCED 

ELECTRONICS DIVISION branches and agents 


Low cost, high quality instrument cases by 
VERO available ex stock in a variety of sizes, 
including the NEW half size D series. 


VERO 


In case you’re wondering... 
there are cases and cases 


it m 



14-18 PARRAMATTA ROAD, 
HOMEBUSH. N.S.W. 2140. 
Tel:- 76-0411 


NSW . 

EMI (AUSTRALIA) LIMITED 
21 National Park Street, 
Newcastle West. N.S.W. 2302 
Tel:-2-2372 

ACT . 

EMI (AUSTRALIA) LIMITED 
135 Newcastle Street, 
Fyshwick. A.C.T. 2609 
Tel:- 95-1512 


VIC . 

EMI (AUSTRALIA) LIMITED 
109Burwood Road, 

Hawthorn. VIC 3122 
Tel:-81-0211 

SA . 

General Equipments Pty. Ltd. 
9 Osmond Terrace 
Norwood. S.A. 5067 
Tel:-63-4844 


OLD . 

Douglas Electronics Pty. Ltd. 
322 Old Cleveland Road, 
Coorparoo. Old 4151 
Tel:- 97-8222 

WA . 

EMI (AUSTRALIA) LIMITED 
457 Beaufort Street, 

Highgate. W.A. 6000. 

Tel:- 28-7433. 
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Microphones, Tape Recorders 
Public Address.... and all that 


The first part of this article, presented last month, dealt mainly with inexpensive 
crystal and dynamic microphones, mentioning in particular frequency response, 
distortion and impedance. This month, the article discusses the use of such 
microphones in more difficult situations, where the enthusiast may become 
involved with acoustic feedback, directional qualities and the use of longer 
connecting leads. 

PART TWO - by NEVILLE WILLIAMS 


As explained last month, a smooth 
frequency response helps to achieve a smooth, 
natural quality in reproduced sound. It is also 
valuable in minimising the effects of acoustic 
feedback. This is most important in paging 
and public address systems but it is also 
significant for some tape recording situations 
where it is desired to monitor the input signal 
at low level, on a loudspeaker, while the 
recording is being made. 

Conditions for acoustic feedback exist 
when a microphone at the input of an 
amplifier system is able to “hear” the sound 
from the loudspeakers connected to its 
output. 

Sound energises the microphone, which 
then drives the amplifier and loudspeakers, 
producing sound which energises the 
microphone . . . and so on. If the gain or 
amplification around the electro-acoustic loop 
is sufficient, the circulating energy builds up 
to produce from the loudspeakers a howl or a 
roar, which can only be prevented by turning 
back the level control, perhaps to the point 
where the system can no longer fulfill its 
primary function. 

If there is a response peak in the overall 
system, feedback will normally occur at that 
frequency and under conditions where the 
gain (at that frequency) is sufficient to sustain 
the feedback. With a microphone response 
curve as peaky as “A” in last month’s figure 
2, feedback would be expected to occur at 
2500Hz; moreover, it would begin under 
conditions where the response at frequencies 
outside the peaky region was’about lOdB 
below the level necessary to sustain feedback. 

By substituting for “A” a microphone 
having a flat frequency response, it would 
conceivably be possible to operate the system 
with about lOdB greater level from the 
loudspeakers before feedback became 
troublesome. 

lo be sure, loudspeakers and even room 
acoustics can also exhibit response peaks and 
aggravate acoustic feedback problems. 
However, these complications 
notwithstanding, it remains essentially true 
that acoustic feedback is likely to be less 
troublesome using a microphone having a flat 
response, than one having an obvious peak. 

Unfortunately, the discreet choice of 
microphone (and loudspeaker) can only 
minimise the problem of acoustic feedback; it 
cannot eliminate it. Even television stations, 
with their sophisticated equipment and 
engineering know-how run foul of it in 


audience-participation shows, when someone 
turns up too far the gain of the studio public 
address system. 

Once such a situation has been reached, 
the options include: 

• Operate the system below the feedback 
level, whether or not it is convenient to do so. 

• Arrange the loudspeakers so that the 
microphone cannot “hear” them as well; 

• Move the microphone nearer to the 
performer(s) so that the amplifier gain does 
not need to be turned up quite so far; 

• Use a microphone with directional 
characteristics, so that it will “hear” more of 
the performer(s) and less of the 
loudspeaker(s). 

These last two options raise matters which 
have yet to be discussed — the directional 
qualities of microphones and their placement 
in typical situations. These matters are 
important, both in respect to feedback, which 
has already been mentioned, and to the 
echoes and other extraneous noise which 
sometimes forms an unwelcome background 
to a recording. This is an area where there is a 
great deal of misunderstanding among 
non-professional enthusiasts. 

Most inexpensive microphones, both 
crystal and dynamic, have a diaphragm which 



Figure 4: Illustrating the pickup pattern 
for a typical good quality dynamic 
microphone. Most inexpensive micro¬ 
phones tend to be omnidirectional. 


is open (acoustically) at the front and totally 
enclosed at the back by the microphone 
housing. They would qualify, technically, for 
the description “omni-directional”, which 
means that they tend to be responsive to 
sound arriving from any direction - at least 
over the lower and middle register. 

When set up to record events in a room, 
such a microphone tends to “hear” everything 
that goes on in the room and to translate it 
into an equivalent electrical signal. It can 
favour only marginally sounds which originate 
in front of the diaphragm; in addition, it 
cannot bring to bear the physiological 
resource that is available to a human listener, 
in being able to concentrate on a particular 
person who may be speaking. 

What a microphone hears and what it 
translates into an electrical signal is very 
similar to what a person would hear in the 
same room, with one ear blocked and eyes 
firmly closed. In a small, quiet room a person 
(or the microphone) would hear a clear 
sound. In a large, bare room echoes would 
become apparent. In a large, noisy room the 
wanted sound would be heard only vaguely 
through a hubbub of other sound. 

Enthusiasts often do not appreciate the 
importance of these factors. They are puzzled 
because sometimes they get a good recording, 
sometimes a poor one. They may seem to do 
better or worse than their friends. They may 
gain the impression that one microphone has 
better “reach” than another. Almost 
invariably, these problems arise simply from 
trying to pick up sound for recording or 
public address with a microphone placed too 
far from the source and under acoustically 
poor conditions. 

In the professional field, microphones are 
designed to exhibit specific directional or 
omni-directional qualities. In the 
non-professional field less attention is paid to 
these qualities but some of the less expensive 
microphones are in fact sold as directional 
units having maximum sensitivity in the 
forward direction. 

Figure 4 shows the directional 
characteristics (or “polar diagram”) of a 
typical good quality dynamic microphone. 
Because the polar diagram is somewhat 
heart-shaped, the microphone would be 
described as having a “cardioid” pattern. 

Ribbon type microphones (figure 1, last 
issue) with acoustic access to both sides of the 
ribbon, usually exhibit a figure-of-eight 
pattern; they are sensitive to sound 
originating from either side at right angles to 
the ribbon, but not edge-on to the ribbon. 

A directional characteristic can be helpful 
in difficult situations. The microphone can be 
faced towards a wanted source of sound and, 
hopefully, away from noise sources and/or 
loudspeakers. However, while an aid in some 
circumstances, a directional characteristic is 
certainly not a cure-all for noise and 
feedback. In rooms and small halls, sound 
tends to bounce around from surface to 
surface and ultimately to activate the 
microphone, directivity notwithstanding. 
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If you care about 
your cassette recorder, 
then care about the 
brand of cassette 


The playing times: 

C 60 = 2 x 30 mins. = 60 mins. 
C 90 = 2 x 45 mins. = 90 mins. 


You have invested a fair amount of money 
in your cassette recorder. So why not care for 
it a little better and use the world’s finest 
compact cassettes: BASF. 


BASF cassettes are loaded with BASF 
low-noise Hi-Fi tape, the same tape used and 
preferred by the world’s leading Musicassette 
manufacturers. They come packed in the 
new lightweight Novalene Plastic Library 
Box and are complete with Index Card 
and self-adhesive Mailing Label for mailing 
anywhere in the world. 

A compact cassette does not distinguish 
between the professional or amateur, but with 
BASF, the quality of your recording will be 
of professional standard. 


C120 = 2 x 60 mins. = 120 mins. 

BASF quality: 

Unsurpassed—to give you longer tape life and 
less wear on the heads of your recorder. 

Go on—care just a little. 

BASF compact cassettes available everywhere 
in your choice of either “Trans or Plastic Pack.” 


BASF 


Australian Distributors: 

Maurice Chapman & Company Pty. Ltd., 276 Castlereagh St., Sydney. Phone: 61 9881 
146 Burwood Rd., Hawthorn, Vic. Phone: 81 0574 
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This is particularly noticeable where a 
performer is at one end of a room, close to a 
wall. A microphone directed towards the 
performer will also pick up reflected sound 
from the surface behind him. 

Despite this problem, a microphone with a 
uni-directional pattern will normally give a 
better result in such a situation than an 
omni-directional type. Unfortunately, there is 
a tendency for microphones with specific 
directional properties to be found towards the 
top end of the non-professional price bracket 
that we have been talking about. 

Situations in which difficulties commonly 
arise include recording or amplifying 
conferences, speeches, weddings, etc. While a 
certain amount can be achieved by carefully 
selecting microphones, the real answer is to 
get the microphone close to the sound source. 
To record or amplify a wedding ceremony, 
for example, there is really only one place for 
the microphone: on a short stand, facing 
upward, right in the centre of the wedding 
group. For a lecture, the only place, really, is 
in front of the lecturer, or attached to his 


Microphone 
step-up assembly 
from low to high 
impedance. Iron 
pipe caps provide 
magnetic shielding 
for two miniature 
transformers. The 
outer aluminium 
box anchors the 
incoming leads. 


Figure 5: Basic 
connection dia¬ 
gram for a low 
impedance micro¬ 
phone system . 
Thorough shielding 
also tends to mini¬ 
mise penetration 
by radio signals. 



LEAD 

for an equivalent treble loss of 3dB at 


SHORT SECTION OF 
THREADED WATER PIPE 



CROMMETED HOLE FOR 
TRANSFORMER LEADS 


TRANSFORMER(S) 
(WRAP IN FOAM PLASTIC 
POR PROTECTION) 


Figure 6: When 
used in the vicinity 
of power trans¬ 
formers, motors, 
etc, microphone 
step-up transform¬ 
ers must be 
shielded magnetic¬ 
ally. One possible 
method is illus¬ 
trated. 


lapel, or suspended by a cord around his neck. 

It requires the co-operation of the 
participants, of course, but the result can 
make the effort well worthwhile. And it is 
certainly far more effective and valid than 
searching for a microphone with more 
“reach”, as some enthusiasts do. 

It does, however, lead to one major 
requirement, in that the microphone (or 
microphones) have to be provided with longer 
leads than normal, so that the recorder or 
amplifier can be operated at a convenient 
distance from the centre of interest. 
Unfortunately, there is more to this than 
simply extending the lead on a high 
impedance microphone, because extending 
the lead will increase the capacitance in 
parallel with the microphone and will affect 
the output signal. 

With a crystal type, itself a capacitive 
source, extending the lead will progressively 
reduce the level of the output signal without, 
however, affecting the frequency response. 
The lead can be extended only to the point 
where the signal level approaches the 
minimum required by the associated 
equipment for proper operation. 

With a high impedance dynamic 
microphone, extending the output lead causes 
a progressive loss of high frequency response, 
the degree of loss depending on the 
impedance of the microphone and the length 
and capacitance per foot of the added cable. 
If extra cable is used, there is obviously an 
advantage in choosing a type which will 
introduce a minimum amount of capacitance 
per foot. 

An actual figure of capacitance can be 
determined with the aid of an R/C bridge and 
a 1ft sample of the cable, though not all 
enthusiasts will have access to such an 
instrument. 


Some time ago, as a guide, we checked a 
couple of typical shielded cables on sale in 
radio shops. 

The first was a plastic covered shielded 
hook-up wire commonly used for internal 
runs in amplifier chasses, etc. It has a stranded 
inner conductor and a relatively thin layer of 
black insulation -between the inner conductor 
and the braiding. 

This wire has a capacitance of about 
150pF per foot and a mere 6 or 7ft length, 
representing about lOOOpF, is sufficient to 
drop the response from a typical high 
impedance dynamic microphone by just over 
3dB at 5000Hz. It would be most unwise to 
use a greater length of such wire as an 
extension. 

On the other hand, so called 
“microphone” cable, having much the same 
inner conductor but surrounded by a 
somewhat thicker layer of clear insulation 
exhibits a capacitance of about 47pF per 
foot. About 20ft of this cable could be used 


5000Hz. 

Some cable would appear to have lower 
capacitance again than 47pF/ft but is more 
bulky and more expensive. 

For longer cables, or where it is essential 
to preserve the treble response up to lOKHz 
and beyond, the appropriate step is to adopt 
the low impedance approach. The signal is 
taken from the microphone at a suitably low 
impedance (often that of the moving coil 
itself), the step-up transformer being located 
close to, or within the amplifier. At the very 
low impedance involved, the capacitance of 
the extension cable, for any likely run in a 
building, will not significantly affect 
frequency response. 

While a low impedance system can use 
ordinary single-core shielded cable, it is more 
usual to use twin-core shielded cable, as 
shown in figure 5. There are advantages in so 
doing, over and above the preservation of 
frequency response. 

To conform to figure 5, it is necessary to 
start off with a “low impedance” dynamic 
microphone, which will almost invariably be 
found to have a twin-core output lead, with 
the braiding connected to the shell of the 
microphone but insulated from the inner 
leads. Any plugs, sockets or extension cables 
which may be added must preserve this 
condition right back to the step-up 
transformer. 

The step-up transformer would normally 
be bought at the same time as the 
microphone, and matching the microphone 
impedance. The primary winding would 
normally be marked “input” or in terms of 
impedance; it may or may not have a centre 
tap; if it has, the tapping can be grounded but 
this is usually not vital in practice. The 
(Continued on page 158) 


CHOOSE THE BEST-IT COSTS NO MORE 




RESIN CORE SOLDERS 

for reliable connections 


0. T. LEMPRIERE & CO. LIMITED. Head Office: 27-41 Bowden Street, Alexandria, N.S.W. 
and at Melbourne • Brisbane • Adelaide • Perth 
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GOLDRING CERTIFIED TAPE RECORDING ACCESSORIES 





Goldring 
accessories 
for tape 
recording 


GOLDRING CASSETTE CLEANER. 
Heads should be cleaned after 20 hours 
of operation by running head cleaner 
in your player 3 to 5 minutes. 


GTA:13 MICROPHONE. Compact all 
purpose crystal microphone with clip 
(To lapel, tie, car sun visor etc.) 


GTA:12 TWIN-PACK Tape Kit. 
Combination head cleaner and lubricant 
kit. Formulated to remove loose oxide 
particles and maintain fidelity 
of recordings. 


GTA:26 EARPHONE. (20’ Cord). 
Guaranteed performance. 

For use on most transistor radios, 
tape recorders and TV. 


GTA:11 LUBRICANT. Head and guide 
lubricant with silicone. Lengthens life 
of parts. Reduces wow and flutter. 
Helps to reduce tape squeal. 


GTA:32 AUDIO LEAD. 3.5 to 3.5 
with built in 8 12 resistor. 


GTA:10 HEAD CLEANER. Formulated to 
remove loose oxide particles from 
recording head and guides. 
Maintains fidelity of recording. 


GOIDRINGST 1 


GTA:14 y 4 M SPLICING TAPE. A must 
for joining broken tapes. 

120’’ long. 


GTA:20 AUDIO CONNECTING LEAD. 
5 pin D.I.N. to 4 R.C.A. 

High quality, low noise, co-axial 
cable for perfect playback. 


GTA:18 HEAD CLEANING TAPE. 
For removal of oxide from head 
120 inches D2701. 


GOLDRING CERTIFIED TAPE RECORDING ACCESSORIES 
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Rigoletto reissue —"a good buy'' 


VERDI - Rigoletto. Complete Opera. Jussi 
Bjoerling (The Duke), Robert Merrill 
(Rigoletto), Roberta Peters (Gilda), 
Giorgio Tozzi (Sparafucile), Anna Maria 
Rota (Maddalena) and others, with the 
Rome Opera Orchestra and Chorus 
conducted by Jonel Perlea. RCA Mono 
Victrola VIC6041. Two Record Set. 

This is a reissue of a set originally recorded 
in the Rome Opera House in 1958. Its sound 
is quite respectable even by present day 
standards. The voices and orchestra are 
decently balanced, though the general result 
lacks some of the presence of a contemporary 
recording. The ensembles are well handled. 
The orchestra under Perlea is assured and 
when necessary dramatic and the conductor is 
a past master at accompanying the voice. 

Not unexpectedly Bjoerling sings 
beautifully throughout, though in his vocal 
dramatisation he never quite convinces that 
he is a debonair, free and easy gallant. He 
might have achieved this had he treated some 
of his passages rather more lightly, even to the 
extent of throwing them away. Merrill’s 
Rigoletto also sings enjoyably though he, too, 


just falls short of living the part of the tragic 
jester. I am afraid I cannot describe Roberta 
Peters as better than capable as his daughter 
Gilda. She does nothing wrong, but, on the 
other hand, she never quite succeeds in 
generating either passion or excitement. 

Although the set can be described as 
complete by present day standards of opera 
house performance, the usual cuts have been 
made. But these are to be expected in a 
two-disc set put out at an economy price, at 
which I consider it a good buy. An 
English/Italian libretto accompanies the 
attractively boxed set. 

★ ★ ★ 

DEBUSSY - Three Nocturnes. La Mer. 
Concertgebouw Orchestra conducted by 
Eliahu Inbal. Philips Stereo SAL3798. 

This is the first recording of the 
25-year-old Israeli conductor I have heard. He 
certainly holds very strong individual opinions 
as to tempos. For instance, he takes the first 
of the Nocturnes, Nuages, very fast but still 
preserves the effect of big, lazy clouds 
floating across the sky. Despite the speed, his 
phrasing is smooth and the constantly 


A 


contemporary masterpiece 
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BOULEZ - Pli Selon Pli. Halina Lukomska, 
soprano; Maria Bergmann, piano; Paul 
Stingl, guitar; Hugo d’Alton, mandolin; 
the BBC Symphony Orchestra 
conducted by Pierre Boulez. CBS Stereo 
SBR235415. 

No one interested in contemporary music 
can afford to be without this disc of what is 
probably the most important composition to 
be produced since the death of Bela Bartok. 
You may not like it at first, or even after two 
or three playings, though you may be struck 
immediately by the sheer sensuous beauty of 
the instrumental sound. Also, if you are like 
me, you will get very little help from Boulez’ 
own elliptical sleeve notes, as slippery to grasp 
as any of the Mallarme poems on which the 
work is based. The title can be translated 
literally as “fold along fold” taken from a 
Mallarme poem - not used by the composer 
- which describes the town of Bruges 
emerging slowly as mists around it dissolve. 

Pli Selon Pli is in five movements, the 
main portion of which is contained in the 
middle three, being settings of three Mallarme 
poems sung by a soprano, Halina Lukomska. 
Boulez describes them as “transmutations” 
designed not to “fertilise words by music”, to 
use a Wagcrian phrase, but rather as an elusive 
evocation of Mallarme’s character and work. 

The two outside movements, for various 
combinations of instruments, with tuned 
percussion always prominent, might be taken 
as a prologue and epilogue. Some of the 
sound, despite a wonderfully sensitive 


recording, is so tenuous that it seems to 
subside to the barest hint of audibility. 
Shimmering used to be a popular word used 
by music critics two generations ago and 
I can think of none better to describe Boulez’ 
extraordinary sound during much of the 
composition. It is highly decorative music, 
though far from ornamental in the old 
fashioned sense of the word. It demands very 
great concentration of the listener, but those 
in sympathy with contemporary composition 
will discover fresh beauties during every 
repetition. 

So far, I have only written about the 
instrumental sound. The vocal part is a 
different matter altogether. To be frank, I 
found the vocal line quite baffling. To my ear 
it is neither expressive nor decorative. Its 
intervals sound to me quite artificial, and 
however beautiful the quality of the voice 
which sings the part - and Halina Lukomska 
has a lovely voice - the result, with its vastly 
separated intervals, is abrasive. I need much 
more convincing that any human voice should 
be used in this manner. In fact, it is difficult, 
even with the aid of a text, to make out what 
Madame Lukomska is singing about because 
you are very likely to find Mallarme’s words 
just as baffling to read. But musically she does 
encompass these great tonal leaps with 
awesome precision and without forcing her 
tone. But even a newcomer to the postwar 
school of composition should be able to 
appreciate Boulez’ vast resources of invention, 
both in form and colour. 


iiiiiiiiiiiiiiiiiiiiimiiHiiimiiiiiimiiiiiiiiiiiiiimiiiiiiiiiiitiiiiiiiiiimiiMimiiiiiiiHiiimiiiiiimimimimii tiiiiiimiiiiiiiiiiiMiiiiiiiiiMiitimiiiiiiiiiMiiiiiiiimimiiiimitiiimimim 


changing sonorities merge into each other 
without any sign of an edge. He also takes the 
second Nocturne, Fetes, at a great bat, giving 
the impression of a whirling Bacchanale rather 
than a festival. But, despite this whirlwind 
treatment, he still wins from his fine orchestra 
playing of the utmost delicacy wherever it is 
needed. I cannot agree with his sudden change 
to a slower tempo in the middle of the 
“procession” though it does help to make an 
impressive climax later on, before it reverts to 
its original scurrying speed. However, despite 
this same speed and the sudden change of 
tempo mentioned above, there is nothing 
bizarre about the reading. 

In the last of the Nocturnes, Sirenes, you 
have a truly mysterious island with its alluring 
females singing sailors to their doom. Here 
again (but this time in the middle section) 
you have a very businesslike pressing-on of 
tempo and dynamics, but the mystery soon 
returns. The balance between the women’s 
chorus and the orchestra is the best I have 
ever heard on records. 

The first movement of La Mer is full of 
the most subtle dynamic gradations, yet 
always clear all the way from ppp to fff. The 
second movement gives you sparking light on 
sun-flecked wavelets never at rest and at times 
pushed out of the way by a larger swell. Here 
is Pointillism at its expressive best. 

The stormy menace at the opening of the 
last movement gives way to many fascinating 
changes of rhythm, each one brought off 
without the slightest hint of faltering. Despite 
his present idiosyncracies I think young Inbal 
is a conductor to be watched and I look 
forward with interest to more of his 
recordings. 

★ ★ ★ 

MENDELSSOHN - String Quartets in E Flat 
Major (Op 12) and A Minor (Op 13). La 
Salle Quartet. DGG Stereo 2530053. 

1 have always thought of the La Salle as a 
highly burnished rather than a profound 
quartet. Perhaps the works I have heard them 
play on disc and in the concert hall have 


Some people can't 
believe their ears! 



We sympathise . . . 

Save $100 when buying stereo equip¬ 
ment incorporating the Armstrong 521 
illustrated above. 

521 Stereo Amplifier (recommended 
retail price) $246.00 

ARMSTRONG 

the high fidelity 
sound 

The name 
Armstrong is our 
registered trade¬ 
mark. 


Made in Kngland. Sole agents for Australia: 
Recorded Music Salon. 


For full colour cata¬ 
logue of our complete 
range send coupon: 

RECORDED MUSIC 
SALON. 

1 1 Collins Street. 
Melbourne, 3000 
True Fidelity. 

C. PInczewski. 

Tel.: 636257. 
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TO: WORLD RECORD CLUB, 

177 Elizabeth Street, Sydney, 2000 
299 Flinders Lane, Melbourne, 3000 

Please send me without obligation details of: 

□ RECORDS □ REEL-TO-REEL TAPES 

□ CASSETTES □ 8-TRACK CARTRIDGES 

NAME Mr. Mrs. Miss. 

ADDRESS. 

.POSTCODE. a 


you only hovo to 
lake one a year 


RECORDS 


CASSETTES 


REEL-TO-REELTAPES 


CARTRIDGES 


Whether it’s records, cassettes, 8-track cartridges or reel-to- 
reel IVz or 3% stereo tapes, World Record Club has much to 
offer you in all kinds of music — classical, light and pop! And 
you only have to take one a year — one record or cassette or 
cartridge or tape. Records are $3.39, cassettes are $4.00, 
cartridges $4.75, tapes $4.25 and $5.25 ... you enjoy massive 
savings, whatever your choice. Send for details without obli¬ 
gation via the coupon below. There’s no entrance fee, no 
catch, no hidden conditions. You order only what you want — 
and are sent only what you order. 


contributed to this opinion. When 1 last heard 
them in Darmstadt in 1962 they had a rather 
showy platform manner playing everything 
with Rockettes-like precision, rather like that 
of the Boston Symphony when they visited 
Sydney under Charles Munch some years ago. 
All this is only to point out that these two 
works respond admirably to this kind of 
presentation. But I am not to be understood 
as meaning that there is anything flippant in 
the approach to this music. Far from it. I 
played the whole disc with unreserved 
enjoyment. Their ensemble work is faultless, 
their tone good, and the recording lifelike. 

The Op 13 preceded the Op 12 in date of 
composition and in it Mendelssohn still shows 
his respect for, and the influence of his great 
predecessor, Beethoven, to a greater degree 
than he does in the later work. Here you find 
more personal, romantic involvement, a style 
he later abandoned for one more facile. The 
La Salle enter the graver climate of this work 
(Op 13) with complete understanding and 
present the result with absolute unanimity of 
purpose. All in all, I found this a beguiling 
disc best listened to in a relaxed mood. All 
that it asks of the listener is the opportunity 
to entertain on a high level of achievement. 

★ ★ ★ 

STRAVINSKY - Petrushka. Complete ballet. 
Los Angeles Philharmonic Orchestra 
conducted by Zubin Mehta. World 
Record Club Stereo S/4870. 

The best feature of this disc is the vivid 
detail offered by its fine engineering. But 
Mehta’s reading is a soulless presentation of 
one of the most human ballets ever 
composed. Even if one is prepared to accept 
his many unusually fast tempos, it all sounds 
much too perfunctory. He shows little respect 
for the constantly changing stage pictures, 
getting through most of the music with a rigid 
unchanging beat. While this is outstandingly 
successful in the puppets’ dance at the end of 
Scene 1, such treatment robs much else - 
especially the appearance of the Magician - 
of the impact of its constantly changing 
stresses. 

You have the same tastelessly wooden 
tempos in the second scene, though I have 
never heard piano solo (Shibley Boyes) played 
with more sparkle understanding. There is an 
awkward turnover in the middle of the 
Moor-Ballerina dance compensated for, to 
some extent, by the doubtful bonus of 
Stravinsky’s Circus Polka as a fill. Mehta gets 
plenty of bustle in the Fair scenes but his 
insistence on strict, unyielding precision 
leaves one with the impression that the 
crowds are being shepherded by a traffic cop. 
Stravinsky wrote the ballet about puppets, 
but disturbingly humanised puppets. Mehta 
dehumanises them and treats the real people 
as if they, too, were puppets. If you’re 
looking for a brisk account of the music I 
know of none brisker. But it isn’t Petrushka 
as I’ve known it for more than half a century. 
★ ★ ★ 

HANDEL - The Complete Organ Concertos. 
Lionel Rogg with the Collegium 
Academicum of Geneva conducted by 
Robert Dunand. Concert Hail Record 
Club, Stereo SMS 2514-7 

All 16 concertos are included in this 
recital on four boxed discs. The sound is 
authentic Handel, or as near as we can guess 
today. For in some of these concertos he left 
clues as to the scoring and hints of the 
extemporisation that was popular in his day. 
Handel was himself a virtuoso organist, which 
means that he ornamented passages that are 
only sketched in the manuscript. Rogg is a 
first rate organist and his presentation of 
these works is always stylish, many of them 
with alluring changes fo registration, and a 
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technique of impeccable clarity. I can’t 
imagine even the most devoted Handelian 
playing all 16 at one sitting, but this is a nice 
box to have handy so that you can play one 
or two whenever you feel like it. The sound is 
good. 

★ ★ ★ 

SIBELIUS - Violin Concerto. Isaac Stern 
with the Philadelphia Orchestra 
conducted by Eugene Ormandy. 

Karelia Suite. Philadelphia Orchestra 
conducted by Ormandy. CBS Stereo 
SBR235404. 

The odd thing about this recording is that 
Stern’s normally full, rich tone sometimes 
sounds positively scrawny in parts of the 
concerto. Another feature, perhaps due to 
hurried preparation - I can think of no other 
reason - is that Stern’s usually immaculate 
technique fails him in some bars, especially 
when it comes to the intonation of 
double-stopped phrases. Stern’s name has 
accustomed one to expect nothing less than 
perfection in his recordings so that the lapses 
here are as unexpected as they are 
disappointing. Not that his performance is 
without some very great merits but, simply 
speaking, he is not cjuite up to his customary 
unassailable perfection. The version of the 
concerto I reviewed last week, by the very 
young Korean violinist, Kyung-WTia Chung, 
while admittedly a small scale reading, has 
about it a freshness and assured technique 
that I personally found irresistible. Judged 
sternly - and Stem has won a reputation that 
precludes judgment by any lesser standard - 
his present performance is slightly 
disappointing. 

One the other I can wholeheartedly 
recommend the excerpts from the Karelia 
Suite which is played by the Philadelphia with 
all that virtuoso orchestra’s sumptuous tone 
and technical efficiency. 

★ ★ ★ 

BENIAMINO GIGLI SINGS ITALIAN 
CLASSICAL ARIAS. With 
accompaniments by unnamed orchestras 
conducted by Rinaldo Zamboni and 
Vito Carnevali. His Master’s Voice Mono 
HQM1213. 

In the early years of this century the great 
tenor Enrico Caruso, in his interpretation of 
two arias, “E Lucevan le Stelle”, and “Vesti 
La Giubba”, introduced into a tear-saddened 
voice a sob produced by an effect know 
among singers as “shocking the glottis”. Since 
then many fine Italian bel canto tenors have 
used a lachrymose delivery in almost 
everything they sing - or sang - whatever the 
subject. Gigli was perhaps more addicted to 
this practice than any of the other great 
tenors to follow Caruso. One of the finest 
among the exceptions, by the way, was the 
great Martinelli. The songs offered in this 
recital were all recorded during the years 
1947-9 when Gigli’s voice was still in very 
good shape. He died at the end of 1957. 

It is a generous recital and one to be 
enjoyed by any lover of bel canto singing, 
even if Gigli does indulge rather more than I 
think necessary, the lachrymose production I 
mentioned above. There are 12 songs in all, 
representing 11 composers of the 17th and 
18th centuries. These are Caldara, Durante, 
Cesti, Alessandro Scarlatti, Monteverdi. 
Giordani, Bononcini, Handel, Fasolo, Carissini 
and Bassani. The orchestras are unnamed but 
that on Side 1 is conducted by Rinaldo 
Zamboni, that on Side 2 by Vito Carnevali. 
Judging by the clarity and balance of the 
accompaniments I suspect the tapes have been 
reprocessed to make this record. But, however 
it was done, the result is entirely satisfactory. 


. . . Tape Cassettes 


BEETHOVEN - Piano Concerto No 1 in C 
Major. Emil Gilels and the Cleveland 
Orchestra conducted by George Szell. 
Twelve Variations in A Major on a 
Russian Theme from Waranitzsky’s Das 
Madchen. Emil Gilels. World Cassette 
Club Stereo 0060. 

This offers first-class cassette recording. 
The orchestral tone is full and quite free from 
congestion, even in the most heavily scored 
passages. The piano tone is realistic. Gilels 
plays it with an 18th century rather than a 
19th century transitional style. It might be 
worth pointing out that, although numbered 
No 1, this concerto is actually No 2 in order 
of composition. Either style will do, of 
course, for in both the First and Second 
Concertos some of the world’s finest pianists 
use the one approach, others the second. The 
background noise is negligible and, balanced 
most efficiently, both soloist and orchestra 
emerge from the speakers with good presence. 
Gilels uses some enchanting variations in 
sonorities all reproduced with commendable 
fidelity. And I have no need to add that this 
great Russian pianist’s technique is faultless. 


He brackets a most tender imaginable 
Largo between lively, fresh outer movements. 
The final Rondo is spirited but at the same 
time a model of delicate crispness. The 
violins’ tone sounds a little hard in the upper 
register but the Cleveland’s playing under 
Szell has all that orchestra’s renowned 
accuracy and perfection of style. With its fill, 
the 12 Variations for solo pikno as a bonus, 
the cassette offers a bargain not to be 

overlooked at the World Record Club’s low 
price to members. The Variations are 

ingenious, if rather formal, but have the merit 
of being unhackneyed. 

★ ★ ★ 

TCHAIKOVSKY - Piano Concerto No 1 in B 
Flat Minor. 

WEBER - Konzertstuck in F Minor. 

Claudio Arrau and the Philharmonia 

Orchestra conducted by Alceo Galliera. 
World Cassette Club Stereo 0053. 

Although Arrau makes the opening theme 
sound very stately indeed, it fails to generate 
very much tension. You will hear, too, a more 
than ordinary amount of reverberation which 
might be caused either by the recording or the 
soloist’s too heavy use of the pedal. I couldn’t 
help feeling all through the Work that this 
concerto is not Arrau’s cup of tea. His 



Start to think positively about improving 
yourself now; getting a better job; earning 
more money. .You too should own your own 
home: your own car; have everything you 
want. The key to all this training and educa¬ 
tion is within your capabilities. 

THE ANSWER; International Correspondence 
Schools can help you get this training. l.C.S. 
can train you at home, in your own time, for 
a career in the job of your choice. 

WHAT KIND OF JOB DO YOU WANT? 
Perhaps you’d like to be a writer, journalist 
or become an advertising executive. If you like 
meeting people, then perhaps you would make 
a good salesman, sales manager or marketing 
executive. Perhaps you like to build? You 
could become a foreman, builder or engineer 



— electronics expert, or TV-radio repair spec¬ 
ialist. These are highly paid jobs. Jobs that 
are within your reach through l.C.S. training. 
OVER 236 l.C.S. COURSES. There are over 
236 l.C.S. Home Study Courses — one of 
them will undoubtedly cover the business you 
are now in or can help you break into an 
entirely new field. An l.C.S. Home Study 
Course can train you for the qualifying exam¬ 
inations in many professions. 

ACT NOW! Opportunities are everywhere — 
bur you must be trained. Over 8 million 
people have enrolled with l.C.S. throughout 
the world. Take the first step noW — fill in 
the coupon below' and we will send you a 
FREE book about the l.C.S. course that suits 
your needs. 


YOUR FUTURE CAREER COULD BE LISTED HERE 


Accountancy 
Secretarial 
Cost Accountancy 
All Public Exams. 
Bookkeeping 
Small Business Owners 
Office Management 
Club Administration 
Shorthand-typing 
Modern Supervision 
Hotel-Motel Management 
Retail Merchandising 
ISME Marketing Exams. 
Sales Management 
Salesmanship 
Window Display 
Advertising Exams. 
Copywriting 
Commercial Art 
Painting in Oils 


Water-Colour Painting 
Caricature—Cartoons 
Showcards—Tickets 
Signwriting 
Professional Writers 
Short Story Writing 
Freelance Journalism 
Script Writing 
Photography 
Interior Decorating 
Home Dressmaking 
Pattern Drafting 
Hostess—Entertaining 
Etiquette 

Foreign Languages 
English—Maths. 
General Education 
Nurses Entrance 
Police Entrance 
Building Trades 


aughtsmanship 
(Mech., Arch., Elect., etc.) 
irpentry & Joinery 
eating—Ventilation 
r Conditioning 
umbing 

jtimating & Quantities 
jncrete & Struct. Eng. 
jrveying & Mapping 
ighway Engineering 
lerk of Works 
usiness Letters 
vil Engineering 
A.M.E. Exams, 
jfrigeration 
otor Mechanics 
irm Machinery 
iesels 

river’s Maintenance 


TV & Radio Servicing 
or Engineering 
Welding—Gas & Elect. 
Jig & Tool Design 
Eng. Drivers Exams. 
Industrial Chemistry 
Plastics 

Soft Drink Mnfg. 
Psychology 

Industrial Management 
Business Management 
Computer Programming 
Maths for Engineers 
Production Engineering 
Small-Boat Sailing 
Boiler Attendant 
Decimal Currency 
Mercantile Agents 
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International Correspondence Schools. 

Dept. 695—400 Pacific H’way. Crow’s Nest, N.S.W. 
Tel. 43 2121. Branches ail States and New Zealand. 


Send me FREE book on. 

Name (Mr., Mrs., Miss) .Age. 

ALL CAPITAL LETTERS PLEASE 

Address.:.. 

... State.Postcode.Dept. 695 

Occupation.Phone. 


Examination Coaching 
Special Tuition Avail¬ 
able for ALL Exams., 
including: MATRICU¬ 
LATION, SCHOOL CER¬ 
TIFICATE, LEAVING, 

UNI ENTRANCE INST. 

OF SALES ADVERTISING 
INST. OF AUST. 

S0C. OF ACCOUNTANTS, 
INST. BUSINESS 
ADMINISTRATION 
INST. OF SECRETARIES. 
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There’s another 
revolution on th 
Its the new KEF 

CHORALE 


If you already have bookshelf speakers, KEF owe you an apology. The CHORALE 
has just made your speakers obsolete. 

You can now hear your music with pinpoint clarity. Quiet and delicate, or 
complex and heavy music is handled with ease and authority by the new 
CHORALE. 

KEF's revolution starts in the natural, uncoloured mid-range. New standards 
are set by unique Acoustilene diaphragms developed by KEF. Acoustically 'dead', 
this revolutionary material reduces sound colouration to a minimum and cuts out 
spurious resonances resulting in effortlessly transparent sound; each instrument 
remaining clear and open even in the most complex musical passages. Discrimin¬ 
ating music lovers will find the CHORALE particularly satisfying. Join the revolu- 
tion,._Raise your standards of hi-fi. 

J. H. REPRODUCERS CO 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 


CHORALE 

Size 

Input 

Impedance 
Freq. Range 
Dividing Freq. 
Price 


18^x11 x8g in 
47x28x22 cm 
20 Watts 
8 ohms 
35-30,000 Hz 
3.500 Hz 
$ 116.00 


Exclusive Australian Agents tor — ADC Cartridges and Amplifiers, Kef speakers, J. H./G. H. Unipoise Pickup 
Arms, Pritchard Arms, TRANSCRIPTOR TURNTABLES and the popular J.H. Synchronous Turntable. 
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technique is fine but he seems 
temperamentally unable to yield willingly to 
the composers’ emotional blandishments. 
Though he had his moments of undoubted 
passion and brilliance, he just falls short of 
that excess one associates with Tchaikovsky’s 
music. Except for the blurred passages 
mentioned above, the sound is good. Arrau 
damps down considerably the fire of the 
opening of the allegro confuoco Finale and 
introduces some strange rhythmic 
delinquencies. As to the orchestral part, 
Galliera does all that is possible in his 
accompanying of such a wayward soloist. 

I enjoyed the Konzertstuck ever so much 
more. Indeed this is the best recorded 
performance of the work I know. Galliera’s 
introduction gives him the chance to show his 
and his orchestra’s mettle. Arrau starts this 
work, too, at an unusually slow tempo but, 
this time, in contrast to his handling of the 
Tchaikovsky, the tempo has great 
significance. And he goes on from there - 
with the orchestra - into a quite enchanting 
performance. I may be naive, but this old 
warhorse is a great favourite of mine when 
I’m in a relaxed mood. Perhaps it’s the 
incurable romantic in me. But I am quite sure 
of one very important fact - that Weber was 
one of the most underrated orchestrators in 
the history of the art. 

★ ★ ★ 

DVORAK - Symphony No 9 in E Minor 
(From the New World). North-West 
German Philharmonic Orchestra 
conducted by Edouard Lindenburg. 
World Cassette Stereo 0052. 

I found this cassette a good deal less 
impressive than either of the two noticed 
above. The orchestra’s performance is no 
better than fair average. Much of Dvorak’s 
music is sentimentalised and the sound tends 
to become congested in the more heavily 
scored passages. You will also notice a very 
long reverberatory period. I have heard this 
splendid Hamburg-based orchestra in much 
better form than they display here. The 
playing has some good points but I think a 
better cassette of the symphony is bound to 
turn up in the near future, especially as 
cassette sales seems at last to have got well 
into their stride. 

★ ★ ★ 

STRAUSS (RICHARD) - Don Quixote. 
Symphonic Poem. Pierre Fournier (cello) 
with the Berlin Philharmonic Orchestra 
conducted by Herbert von Karajan. DGG 
Stereo Cassette 923090. 

The accompany notes give a concise 
summary of the program of the symphonic 
poem, surely one of the very greatest ever 
written. By using them during the first 
hearing, those totally unfamiliar with the 
work should be able easily to follow the 
various incidents that the composer describes 
so eloquently in musical terms. 

The background noise is minimal and the 
more heavily scored passages make the 
composition a severe test of cassette 
engineering. In this example it succeeds 
brilliantly. The many stranded polyphony 
emerges with splendid clarity, especially in 
the richly orchestrated introduction. 
Although the solo violin has little to do here, 
his tone is a bit scrawny. Not so Fournier’s 
cello which, after the Introduction, has an 
almost concerto-like solo role. There seems to 
have been, here and there, a little monitor 
juggling with the various other solo 
instruments. The bass clarinet, for instance 
(Sancho Panza) comes close to bellowing. 

The playing of the orchestra throughout is 
of the very highest order, despite the fact 
that, some of the time, Karajan seems 


strangely uncommitted to the music. But 
there are so many grand bits that they might 
well make the whole entirely acceptable to 
you. I’ve never heard the Death Scene so 
beautifully played - by both the cello and 
the orchestra. In my opinion this cassette is 
well worth the modest investment asked, 
despite the minor shortcomings mentioned. 

★ ★ ★ 

BRAHMS - String Quintets No 1 in F Major 
and No 2 in G Major. The Amadeus 
Quartet with Cecil Aronowitz, 2nd viola. 
DGG Stereo Cassette 923102. 

This cassette is also recorded with 
impressive presence. The F Major Quintet is 
not perhaps top drawer Brahms and the 
Amadeus don’t always play it with their 
customary polish, though this may be the 
result of the thick part-writing. Where this is 
lighter in texture, the players seem to improve 
accordingly. At any rate, even at their second 
best, they’re still better than many other 
name groups playing today. 

The quality of inspiration, and the 
construction, is higher in the G Major which 
the Amadeus play with more enthusiasm - 
and refinement. The general effect is one of 
good sturdy Brahms enlivened by delicate 
passages of great beauty. The recording is 
completely faithful and I am not exaggerating 
when I write that the players might well be in 
the room. 

★ ★ ★ 

BEETHOVEN - Symphony No 3 in E Flat 
Major (The Eroica). The Philharmonia 
Orchestra conducted by Otto Klemperer. 
World Record Cassette 0063. 

This is a typical Klemperer performance - 
solid, always kept moving despite some rather 
slow tempos, and difficult not to respect, 
even if you don’t always agree with the 
conductor. The orchestral tone is a little on 
the hard side, occasionally to an extent that 
makes it difficult to identify the timbre of the 
different woodwinds. I think it might be 
worth while waiting to see if 
Schmidt-Isserstedt’s beautiful series of the 
Beethoven symphonies find their way on to 
cassette tapes. & 


JUNE 

SPEAKER SPECIALS 


MAGNAVOX 8.30, 30 watts . $57.06 
Cabinet Kit and Speakers . . $47.00 
WHARFEDALE Unit. 3 large $55.50 
Cabinet Kit and Speakers $45.00 
MAGNAVOX 10WR and 3TC 

complete . . $48.50 

Cabinet Kit and Speakers . . $37.00 
MAGNAVOX 12WR and 3TC 
complete ... $50.50 

Cabinet Kit and Speakers . . $39.00 
WHARFEDALE SUPER 10 
in R3 Cabinet . . .... $80.00 

Cabinet Kit and Speakers . . $69.50 
(Player Platforms $8.50. Tinted covers 
$8.30). 


Packing $1 per order. Freight on 
delivery. 

Send for Stereo Catalogue which 
includes Equipment Cabinets — 

Player Guide and Amplifier 
Specials. 


H. B. RADIO SALES 


Makers of Radio and Radio Furniture 
for 40 Years. 

105 CATHERINE STREET, 
LEICHHARDT, SYDNEY. 
Telephone: 56 5580. 



WEATHER STATION < - UNITRON -►TELESCOPE 


Telescopes for every purpose 
* Binoculars * Microscopes * Optical Kits 
* Weather Equip*. * Star Charts. Books. Globes 


[ HIGH STABILITY INVERTER 

with frequency control. • 240V. 40 Watt output. • Solid state. • 12V 
1 operation • 40 to 60 cycles. Designed for variable speed control of 
! synchronous motors. Will operate all AC appliance up to 40 watts 
| from 12V car battery. $59.50 

Write tor FREE informative catalogue 
! AMATEUR ASTRONOMERS SUPPLY CO. 

11B Clarke St. Crows Nest, Sydney 2065. Phone 43-4360 

k___ 
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<4-0-WATT (IHF 40) SOLID STATE 


SO-WATT (IHF4fl) SOLID STATE 

STEREO AMPLIFIER KA-4002 


STEREO AMPLIFIER KA-2002 





“KENWOOD”—a Compact Name 
For Compact Amplifier Genius 


Talk to an audiophile and he'll tell you 
KENWOOD'S KA-4002 and KA-2002 are far 
and away the two most superior compact 
amplifiers. With that superb KENWOOD 
touch for combining all that's new and 
dynamic with the soundest most reliable 
stereo advances, the KA-4002 delivers a 
robust 80 watts (IHF 40) with hush-hush 
distortion in a streamlined, sophisticated- 
circuit package. No less dazzling a per¬ 
former, the KA-2002 also symbolizes the 
highest in stereo amplifier standards. With 


a zesty 46 watts (IHF 40) its graceful com¬ 
ponent harmony will be a day-by-day joy as 
you discover it is equal to your toughest 
demands. 


SPECIFICATIONS OF KA-4002 

• CONTINUOUS POWER OUTPUT: 33/33 watts (each ch. at 4ohms) 

• INTERMODULATION DISTORTION: 0.5% (at rated) 

• FREQUENCY RESPONSE: 15-50,OOOHz +1.5dB(main input) 

• POWER BANDWIDTH (IHF): 18-30,000Hz 

• DIMENSIONS: 13"(W), 4-5/8"(H), 9-7/16"(D). 

SPECIFICATIONS OF KA-2002 

• CONTINUOUS POWER OUTPUT: 19/19 watts (each ch. at 4 ohms) 

• INTERMODULATION DISTORTION: 0.8% (at rated output) 

• FREQUENCY RESPONSE: 17-50,000 Hz + 2 dB (main input) 

• POWER BANDWIDTH (IHF): 20-30,000Hz 

• DIMENSIONS: 13"(W), 4-5/8"(H), 9-7/16"(D). 


the sound approach to quality -— 

© KENWOOD 

TRIO ELECTRONICS, INC. 

6-5. 1-CHOME, SHIBUYA, SHIBUYA-KU. TOKYO. JAPAN. 


Sole Agent in Australia: 

Jacoby, Mitchell A Co., Pty., Ltd.: Head Office; 469-475 
Kent Street. Sydney Tel: 26-2651 Melbourne; 15 Abbotsford 
Street Tel: 30-2491 Brisbane; 56 Edward Street Tel: 2-8467 
Adelaide; 652 South Road, Glandore Tel: 53-6117 Perth; 
Jayem Electronics. 252 William Street Tel: 288102 Tasmania; 
K.W. McCulloch Pty., Ltd.. 57 George Street. Lounceston Tel: 
25-322 Newcastle; Edmunds Moir & Co.. Pty., Ltd.. 18 Wood 
Street Tel: 61-4991 

Distributor In New Zealand: JOHN GILBERT A CO.. Tasman 
Buildings, Anzac Ave.. Auckland. C.l. 


Ask for a catalogue or demonstration by your 
nearest dealer. 


EA 

I To: Jacoby Mitchell & Co., Pty., Ltd. 

j 469-475 Kent St., Sydney. 

Send me information on KENWOOD 
RECEIVERS, AMPLIFIERS. SPEAKERS & 
name of nearest KENWOOD retailer. 

j NAME:AGE: 

j ADDRESS: _ 
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Eota leaning to good listening 

SUNT. 
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—FRONT 



SONY TAPE DECK 


You’ll discover a whole new realm of thrilling high-fidelity listening 
enjoyment when you team unique slant-front SONY TC-366 Stereo 
Tape Deck with your present sound system—or with either of the 
superb SONY stereo Amplifiers TA-1144 or TA-1010. Both ampli¬ 
fiers make ideal partners for the TC-366 and offer stereo recording 
and listening that will meet your highest expectations. Sony TC-366 
slant-front design makes tape deck operation more stable and 
simple. Three separate heads—play-back, recording and erase— 
enable you to monitor either what you are now recording or what 
you have just recorded on tape. The mixing facility means you 
can record two sound sources—such as your voice and radio music 
—simultaneously. Servo-controlled tape transport reduces flutter 
and wow and assures incredibly smooth and steady reel drive with 
optimum tape tension. A tape selector allows you to record on 
normal tape or special high-fidelity tape such as SONY SLH. If you 
want good listening . . . select the amplifier that suits you, then 
team it with the TC-366—it’s a versatile and magnificent stereo 
sound performer. 


... and two superb sorsrv: 
Amplifiers to team with it: 


The TC-366 and one of these amplifiers will give you truly good listening! 



TA-1144 


°°° |J 1111 o 
1 ♦« Rsa » 

TA -1010 


Power Output: 

Harmonic Distortion: 
Intermodulation Distortion 
(60 Hz:7 kHz = 4:1): 
Frequency Response: 
Headphone Output: 
Tone Controls: 

S/N Ratio: 


Circuit: 

Dimensions: 

Weight: 


Rated output, 30W per channel, both channels 
operating 

Less than 0.2% at rated output 

Less than 0.2% at rated output 

15 Hz —300 kHz ± 2 dB 

Accepts all low and high impedance headphones 
Bass 100 kHz ± 10 dB (10 steps by 2 dB) 

Treble 10 kHz ± 10 dB (10 steps by 2 dB) 
PHONO-1, PHONO-2, better than 70 dB (1.2 mV), 
TUNER, TAPE, REC/PB, AUX-1, AUX-2, AUX-3, 90 
dB (150 mV) 

24 transistors, 7 diodes 

16 5/8 (W) x 5 13/16 (H) x 12 5/8 (D) 

17 lb 1 oz 


Rated output, 15 watts per channel, both 

channels operating 

Less than 0.5% at rated output 

Less than 1% at rated output 
20 Hz— 100 kHz 

Accepts all low and high impedance headphones 
Bass 100 kHz ± 10 dB. Treble 10 kHz ± 10 dB 

PHONO-1, PHONO-2, better than 70 dB, 3 mV, 
TUNER, AUX-1, AUX-2, TAPE, REC/PB, better 
than 90 dB (250 mV) 

20 transistors, 5 diodes 

16 9/16 (W) x 4 7/8 (H) x 9 11/16 (D) 

10 lb 



Distributed by: 

JACOBY 

MITCHELL 

SYDNEY 26-2651 • MELBOURNE 30-2491/2 • ADELAIDE 53-6117 • 
BRISBANE 2-6467 • PERTH 28-8102 • LAUNCESTON 2-5322 • Agents: 
CANBERRA 47-9010 • N’CLE. 61-4991 • PORT KEMBLA 4-2071. 
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To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., 
Sydney, N.S.W., 2000. 

Please send me information on the SONY TC-366 Stereo 
Tape Deck and the TA-1144 & TA-1010 Stereo Amplifiers. 


n 

1 

1 


NAME...... 

ADDRESS 


POSTCODE. 


I 

1 

_J 

JMS/21-70 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


Devotional and Classical Organ 


JESUS CHRIST SUPERSTAR. Rock Opera 
by Andrew Lloyd Webber and Tim Rice. 
Compatible stereo, MCA, MAP/S 2075, 
two-record set. Distributed by Astor. 

Interest: Rock “Gospel”. 

Performance: Plenty of talent. 

Quality: Good. 

Stereo: Normal. 

“Superstar” is the “in” word for a 
performer who has enjoyed more than the 
usual share of success - as often as not mixed 
with more than the usual share of human 
frailty and eccentricity. On this association 
alone, many people won’t get past the title of 
this new rock opera. 

But those who do investigate the 
two-record album will discover a brochure 
introducing the cast, listing the tracks and 
setting out the lyrics. This makes it relatively 
easy, not only to follow the songs, but to 
form an impression of the mood and 
motivation of the work as a whole. 

The opera is written around the events in 
the week culminating in the crucifixion of 
Christ. The week begins with the crowd sing¬ 
ing the praises of Christ, mainly because of his 
miracles; their Hosanna theme is in the form 
of a simple, tuneful, modern anthem. 

The disciples are encouraged by this 
adultation but puzzled (as they undoubtedly 
were) by the failure of Christ to take 
advantage of it. Who is he? What are his real 
motives? What’s going on? Peter asserts his 
loyalty and swears that he will never deny his 
leader. Judas loses all patience with Christ but, 
having betrayed him, seeks frantically to 
convince somebody - and above all, himself 
- that he has done the right thing! 

Mary Magdalene, scorned by the apostles, 
professes that she is attracted to Christ. 

The temple officials are villains lifted 
straight from an old-time melodrama. 

Pontius Pilate has his convictions but they 
count for a lot less than his official “image”. 

It is in the character of Christ himself that 
the rock opera diverges most from the 
traditional scriptural viewpoint. Christ himself 
is depicted as confused and uncertain. He has 
no clear identity, no clear mission. He is not 
the co-author of events in the Passion Week, 
but the victim of the machinations of a rather 
remote God, and of the Establishment! 

Superstar? Or Super-protester? Or was he 
somebody else? 

Even the rock opera itself is uncertain. 
Having run the gamut from rock and 
hysterical vocalising to mimicry and 
melodrama, it finishes with the ethereal 
orchestral strings that have rounded off scores 
of conventional Gospel films and plays. 

Is it conviction or satire? 

“Jesus Christ, Superstar” has all the 
ingredients to give it wide appeal to devotees 


Reviews in this section are by Neville 
Williams, Harry Tyrer, Gil Wahlquist, Philip 
Pik, George Hughes. 


of rock and pop festivals. But, equally, the 
characterisation of Christ in particular, and 
his near-hysterical outbursts will offend those 
with traditional views. 

Devotional? To some it could be, perhaps. 
To many it will be just another theme. To 
many it will be thoroughly offensive. 

Take your pick! (W.N.W.) 

★ ★ ★ 

IN LOVING MEMORIES. The Jerry Lee 

Lewis Gospel Album. Stereo, Mercury 

6338-044. Distributed by Phonogram. 

Interest: Jerry Lee and C&W. 

Performance: Accomplished. 

Quality: Good. 

Stereo: Lots of separation. 

Linda Gail, Jerry Lee’s sister, observes in 
the jacket notes that her brother was brought 
up in a small Assembly of God church and has 
been singing Gospel music throughout most 
of his life. However, his style, a mixture of 
C&W, rock, spiritual and beat was accorded a 
mixed reception by his fellow worshippers. 

I imagine that this will still be true of his 
first Gospel album. Backed by Nashville 
musicians and the well-known Jordanaires, 
the recording exhibits the polish expected 
from this source and will appeal to those who 
like their Gospel with a Nashville beat. 

In Loving Memories - Lily Of The Valley 

- Gather ’Round Children - My God’s Not 
Dead - He Looked Beyond My Fault - The 
Old Rugged Cross - I’ll Fly Away - I’m 
Longing For Home - I Know That Jesus Will 
Be There - Too Much To Gain To Lose - If 
We Never Meet Again - I’ll Meet You In The 
Morning. 

Okay - but not for squares like yours 
truly! (W.N.W.) 

★ ★ ★ 

WEDDING SONG. Various artists. World 

Record Club stereo S/4879. 

Interest: Devotional, perhaps? 

Performance: High standard. 

Quality: Clean sound. 

Stereo: Normal. 

One is not to understand from the title of 
the disc that this music is only of the type 
which is played in church during the wedding 
ceremony. Some of it has no direct 
connection with weddings at all, but is of the 
type which is often performed during breaks 
in the wedding ceremony. For example: Ave 
Maria (Bach/Gounod) - Panis Angelicus 
(Franck) - Jesu, Joy of Man’s Desiring (Bach) 

- Maria Mater Cratiae (Faure). The two 
“standard” wedding marches are included, 
Mendelssohn’s (“Midsummer Night’s Dream”) 
and Wagner’s (“Lohengrin”). I did not 
previously know Albinoni’s “Adagio for 
Trumpet and Organ”, also included, but I 
understand it fits into the general category of 
the numbers listed above. The odd man out is 
Faure’s “Low Mass”, a short four-movement 
work comprising a Kyrie Eleison, Sanctus, 


Agnes Dei and Benedictus. The sleeve note 
makes a not very convincing case for 
including this, saying that its “quality of 
sweet tenderness justifies placing it among the 
‘wedding presents’ that make up this album”. 

The recording comes from the catalogue 
of Erato, Paris, so one is not surprised to find 
that all the artists appear to be French. The 
best known name here is that of the great 
organist Marie-Claire Alain, whose splendid 
playing has been noted on numerous 
occasions in these columns. The other 
principal performers are Camille Maurane, 
baritone; Jocelyne Chamonin, soprano; Jean 
Langlais, organ; and the Stephane Caillat 
Vocal Ensemble. A high standard of perform-,, 
ance is maintained throughout (H.A.T.) 

★ ★ ★ 

THE KING OF INSTRUMENTS - An 
Introduction to the Enjoyment of Organ 
Music. His Master’s Voice (EMI), stereo 
SOELP 9608. 

Interest: Organ sampler. 

Performance: Britain’s best. 

Quality: Consistently high standard. 
Stereo: Normal. 

Once again we are indebted to EMI for a 
further release in their excellent “The 
Enjoyment Of . . .” records, at the bargain 
price of $2.59. I have already written in the 
warmest terms of “The Enjoyment of Music” 
and “The Enjoyment of Opera”, and this new 
release is equally deserving of the strongest 
recommendation. This selection features the 
great organs of England, played by notable 
British and imported performers. 

Fernando Germani, playing the Widor 
“Toccata” at Selby Abbey, Yorkshire; Lionel 
Rogg, Prelude and Fugue in G Minor 
(Buxtehude), Royal Festival Hall, London; 
Alan Wicks, Toccata and Fugue in D Minor 
(Bach), Canterbury Cathedral; Francis 
Jackson, Tuba Tune (Cocker), York Minster; 
George Thalben-Ball, Voluntary on the Old 
100th (Purcell), Temple Church, London; 
Noel Rawthrone, Now Thank We All Our God 
(Karg-Elert), Liverpool Cathedral; Nicholas 
Kynaston, Carillon de Westminster (Vieme), 
Westminster Cathedral; Nicholas Danby, 
Toccata (Boellmann), Blenheim Palace; David 
Willcocks, Wachet Auf (Bach), King’s College, 
Cambridge; Simon Preston, Carillon (Murrill), 
Westminster Abbey. 

The sound is of the same excellent quality 
throughout, despite the diversity of sources 
for the material; presumably EMI in England 
have a specialist in organ recording who 
specialises in these assignments. (H.A.T.) 

★ ★ ★ 

COUNTRY HYMNS. Various Artists. 
Compatible stereo, CBS, SBP-233909. 
Interest: Country hymn-a-long. 
Performance: Typical country style. 
Quality: Average. 

Stereo: Normal. 

Some people go for C&W music, some 
don’t. Whether you are a C&W “do” of 
“don’t” will probably determine your 
reaction to this album. On it you get tracks 
by 11 artists or groups including Johnny 
Cash, Marty Robbins, Ray Price, Carl Smith, 
Jimmy Dean, Stonewall Jackson, and others. 

With piano, bass, rhythm, guitars and the 
usual vocal mannerisms they offer: Swing 
Low, Sweet Chariot - When The Roll Is 
Called Up Yonder - Faith - When I Get To 
Heaven - Wait A Little Longer, Please Jesus 
- Leaning On The Everlasting Arms - Rock 
Of Ages - Troublesome Waters - Church In 
The Wildwood - Jesus Is The One - What A 
Friend We Have In Jesus. 

If you like C&W style, you’ll enjoy it well 
enough. If you don’t, it won’t convert you! 
(W.N.W.) 
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PEER GYNT and LYRIC SUITE - Grieg. 
The London Symphony Orchestra, 
conducted by Stanley Black. Decca 
Phase 4 Stereo (EMI) PFS 4206. 

Interest: Familiar light classics. 
Performance: Somewhat loose. 

Quality: Excellent modern sound. 

Stereo: Good spread. 

The only possible reason I can think of 
why anybody would purchase this recording 
in preference to the numerous others 
featuring these popular works is that it has 
been recorded in Phase 4. Apart from general 
technical excellence, this must be regarded as 
a routine recording. In its favour one could 
mention the carefully judged tempos, which 
are quite in accord with those of the most 
successful performances I have heard. 
Otherwise, the playing of the orchestra 
sounds just a little stilted, without the natural 
easy flow which one expects of this music. 
Also, the playing time is hardly generous. Side 
one has four items from the first “Peer Gynt” 
Suite (Morning - Ase’s Death - Anitra’s 
Dance - In The Hall Of The Mountain King) 
plus Ingrid’s Lament from the second suite. 
Side 2 has the Lyric Suite No 1 (Shepherd’s 
Boy - Norwegian Rustic March - Nocturne 

- March Of The Dwarfs) and Norwegian 
Dance No 2. On an economy label I would 
have been prepared to recommend this, but 
not at $5.95. (H.A.T.) 

★ ★ ★ 

CONCERT OVERTURES (Dvorak). The 
London Symphony Orchestra, 
conducted by Istvan Kertesz. World 
Record Club (originally a Decca 
recording) stereo S/4825. 

Interest: Tuneful classics. 

Performance: Splendid playing. 

Quality: Excellent. 

Stereo: Normal. 

Of the four works included here, only two 

- the “Scherzo Cappriccio” and the 
“Carnaval Overture’’ are at all well known. 
The other two pieces, the overtures entitled 
“In Nature’s Realm” and “Othello” have been 
almost entirely neglected. I cannot recall ever 
having seen them included either in a concert 
program or in the contents of an LP, prior to 
this one. Yet all four items were included in a 
consignment of compositions which Dvorak 
sent to his publisher in 1892 with an 
accompanying letter claiming that he was 
sending his “best orchestral works”. What 
then, is the mystery? 

All four are replete with beguiling 
melodies and passages of skilful orchestration 
typical of Dvorak, but whereas the two more 
popular works have a quality of greatness, the 


BARAC 
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xwo lesser known ones simply do not “gel”. 
They lack the coherence of the composer’s 
best works, and the too self-consciously 
pretty tunes follow one another like a Gilbert 
and Sullivan medley. However, as I said, they 
have some charming melodies, and are worth 
having for this reason. It is not the sort of 
thing you put on your turntable every day, or 
every week, but now and again ... 

One need have no qualms about either the 
quality of the performance, which features 
some splendid playing, or the sound, which is 
excellent. (H.A.T.) 

★ ★ ★ 

GREAT MOMENTS IN WAGNER. The New 
Philharmonia Orchestra conducted by 
George Hurst. Decca Phase 4 Stereo 
(EMI) PFS 4205. 

Interest: Mainly orchestral. 

Performance: Fine. 

Quality: Very good. 

Stereo: Multichannel type. 

I do not believe there are many people 
who would dispute the inclusion of the 
Prelude to Act 1 of Wagner’s “Lohengrin” 
under the heading of “Great Moments”, nor 
Wotan’s Farewell and Magic Fire Music from 
“The Valkyrie”. Whether there would be 
many to press the claims of the Overture to 
“Rienzi”, and the Prelude to Act 3 of 
“Lohengrin”, I take leave to doubt. However, 
if you are prepared to accept these titles as 
worth your money, they are certainly played 
well enough by the New Philharmonia 
Orchestra, under the baton of George Hurst, 
and David Ward gives a satisfying account of 
the famous “Farewell” bass aria. These four 
items can hardly be regarded as generous in a 
disc selling for nearly $6, The Phase 4 sound 
is as good as ever, and to my mind the slight 
emphasis given to the instruments carrying 
the melody, and to the vocal during the aria, 
are just right. (H.A.T.) 

★ ★ ★ 

FESTIVAL BRASS. Four top brass bands and 
their conductors. His Master’s Voice 
(EMI) Stereo OCSD3657. 

Interest: Contest finalists perform. 
Performance: Stirring, well disciplined. 
Quality: Very good. 

Stereo: Effective spread. 

Whenever a contest is started amongst 
musical groups of any type, you can be sure 
that the final result will be exciting, and a 
contest amongst brass bands is no exception 
- the more there are, the stiffer the contest 
and the higher the standard of musicianship at 
the end. 

This contest, sponsored by the W.D. & 
H.O. Wills tobacco company and the 
Secretary of the Council of Brass Bands, in 
Great Britain, had its Finals in the De 
Montford Hall, Leicester, on the 22nd March, 
1970. The four winning bands out of an 
initial total of more than 160 are presented 
on this disc. 

And what a performance! As one would 
expect, each band had its own style and 
interpretation of the particular numbers it 
chose to play. Some are dynamic, some 
sensitive. The use of solo arpeggios, muted 
solo trumpets and trombones, multiple 
crescendos, well placed and sometimes 
unexpected modulations, and good phrasing 
all adds up to a disc of superb musical calibre. 

Of 10 tracks, I considered three as 
exceptional: Light Cavalry Overture (well 
punctuated with trombones and trumpets) - 
March of the Pacemakers (similar in scoring to 












a “D-Day” march) - March Slav (one of 
Tchaikovsky’s pieces, dynamically arranged 
for brass band from the orchestrated version). 

The remaining titles: Opening Fanfare - 
Bramwyn - Londonderry Air - Trombones 
To The Fore - Liebestraum - Embassy Suite 
- Lustspiel. Strongly recommended. (G.F.H.) 

★ ★ ★ 

MUSIC FOR CHILDREN. The Bach 
Orchestra, Berlin, conducted by Karl 
Gorvin and the Berlin Philharmonic 
conducted by Karl Bohm. Heliodor 
(Phonogram Recordings Pty Ltd) Stereo 
2548022. 

Interest: Familiar classics. 

Performance: Dull 
Quality: Very dated. 

Stereo: Ersatz. 

I think the DGG company are quite right 
in naming this disc of familiar classics “Music 
for Children”. The pieces themselves have 
always had a strong adult interest: Eine 
Kleine Nachtmusik (Mozart) - Toy 
Symphony (Haydn) - A Musical Sleigh Ride 
(Leopold Mozart). However, the somewhat 
lifeless performances offered here are not 
likely to satisfy the discriminating adult 
listener. On the other hand, as a disc to 
introduce intelligent, musically minded 
children to the works of the two Mozarts, and 
the genial Haydn, this $2.50 issue could fulfil 
a useful purpose. In this context, the dated 
sound quality and simulated stereo are not 
likely to matter. (H.A.T.) 

★ ★ ★ 

CARMEN FOR ORCHESTRA (Bizet). 
Orchestra conducted by Morton Gould. 
RCA Stereo Victrola VICS-1445. 

Interest: Orchestration of opera. 
Performance: Excellent. 

Quality: Excellent. 

Stereo: Wide spread. 

This orchestrated version of the opera 
“Carmen” is performed in a condensed form, 
and depicts the story of the fiery Gypsy girl 
whose love is torn between two men, one the 
local toreador, Escamillo, and the other, Don 
Jose, an army corporal. So that the sequence 
of events as portrayed by the Opera is not 
lost, the arranger, Morton Gould, has 
followed them in the same order, leaving out 
the incidental sections but incorporating the 
major ones. 

The performance opens with the 
Overture, which moves into the Changing Of 
The Guard, the Children’s Chorus, and the 
Song Of The Cigarette Girls. Carmen enters, 
after which the melody carries on to the duet 
between Don Jose and his sweetheart. Don 
Jose is persuaded to help Carmen escape an 
impending jail sentence. The Gypsy song is 
then followed by the rousing Toreador Song 
and the Flower Song in which Don Jose tells 
Carmen of his love for her. In the next scene, 
Carman is found in a fortune telling 
card scene, where her death is foretold. 
Don Jose finally kills Carmen over jealousy of 
the toreador, as his latest triumph takes place 
in the bullring. Good value at $2.59. (G.F.H.) 

★ ★ ★ 

HI-FI STEREO FESTIVAL 70. Various 
soloists, orchestras and conductors. DGG 
stereo 2545001. 

Interest: Opera sampler. 

Performance: Top ranking. 

Quality: Good modern sound. 

Stereo: Well spread. 

Notwithstanding the title, this disc is a 
sampler presenting excerpts from recordings 
of full operas currently available in the DGG 
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catalogue. Like most samplers, it represents 
excellent value for money and offers almost a 
full hour of excellent music, splendidly 
performed, for a mere $2.50. World class 
artists are represented, too numerous to be 
listed in full, and these include Birgit Nilsen, 
Gwyneth Jones, Kdith Mathis, Dietrich 
Fischer-Dieskau, Wolfgang Windgassen and 
Zoltan Kelemann. The orchestras include the 
Berlin Philharmonic under von Karajan and 
the Bayreuth Festival Orchestra under Karl 
Bohm. 

The excerpts are: Overture to “Orpheus 
and Eurydice” (Gluck) - Wolf Glen Scene 
from “Der Ereischutz” (Weber) Finale from 
“Don Giovanni” (Mozart) - Finale from 
“Eidelio” (Beethoven) - Pilgrims’ Chorus 
from “Tannhauser” (Wagner) Forge Scene 
from “Siegfried” (Wagner) - Prelude to Act 2 
and First Scene from “Die Walkure” 
(Wagner) - Isolde’s Liebestod from “Tristan 
und Isolde” (Wagner). You’ll never get better 
value than this. (H.A.T.) 

★ ★ ★ 

36 GREAT MOTION PICTURE THEMES 
AND ORIGINAL SOUNDTRACKS 
(Volume 3). Various Artists. United 
Artists (Festival) stereo SUAL-121. (Two 
record set.) 

Interest: As per title. 

Performance: Varies. 

Quality: Also varies. 

Stereo: Mostly good. 

This is the third volume of great motion 
picture themes United Artists have released, 
this one containing no less than 36 tracks in 
all. Among them are such famous soundtrack 
themes as: Let It Be - Airport Love Theme - 
Women In Love - Love Is A Funny Thing - 
Raindrops Keep Falling On My Head - Song 
From “M*A*S*H” - True Grit - The Theme 
From “Z” - Ballad Of The Easy Rider, to 
name but a few. Those that are not original 
soundtracks are as follows: Cotton Comes To 
Harlem - Tema Di Gitane - We - Hey Ned 
- Young Billy Young - If It’s Tuesday, This 
Must Be Belgium - The Landlords - What Do 
You Say To A Naked Lady - You Only Live 
Twice. Some of the artists responsible for 
these numbers are mentioned on the cover, 
others are not. 

It is difficult to make a blanket assessment 
on records of this nature - there are just too 
many artists involved. Overall, the quality is 
quite good, but some variation is to be 
expected in tracks taken from widely varying 
sources. 

Despite this minor critism, I feel that 
Festival are offering the buyer good 
value at $7.95 for the set, expecially in view 
of the large number of tracks included. 
(J.P.P.) 

★ ★ ★ 

BALLET HIGHLIGHTS ... In Modern 
Mood. Shiro Michi and his Group. 
Calendar stereo (Festival) SR66-9768. 

Interest: Ballet - “modern” 

arrangements. 

Performance: Pleasant, a little “corny”. 
Quality: Good. 

Stereo Spread: Normal. 

A casual glance at the jacket illustration 
suggests that the listener should be ready for a 
program of well-known ballet numbers, 
presented in their normal orchestral dress. 
However, the clue that this is not the case is 
to be found in the subtitle “In modern 
mood”. The group here consists of electronic 
organ backed by accordian, piano, guitar, 
string bass, marimba and percussion the 
elements of a pleasant-to-listen-to 
instrumental group. They present a 
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Classical piano sampler —"not to be missed'L 


TRAUMEREI - The Most Beautiful 
Romantic Piano Pieces. Various artists. 
Special DGG sampler ($2.50) stereo 
2545 003. Distributed by Phonogram 
Recordings Pty Ltd. 

Interest: Popular piano classics. 
Performance: Interesting variety. 

Quality: Excellent throughout. 

Stereo: Not important. 

Of the numerous bargains regularly 
becoming available on LP, the samplers are 
among the best. This particular DGG release is 
one such sampler, aimed at the buyer of 
recorded piano music. Not only does it 
feature world famous artists playing a 
selection of favourite pieces, but it is 
beautifully presented in a double folding 
sleeve containing pictures of the performers 
and full colour illustrations of other DGG disc 
covers. A further attraction is a large format 
booklet containing what is virtually a short 
catalogue of DGG piano music recordings as 
well as short biographical notes of the artists 
represented in the sampler. And all this for a 
mere $2.50! 

The list of performers, and the music they 
play, follows: Wilhelm Kempff with Fur Elise 


(Beethoven) - Impromptu in B Flat 
(Schubert) - Moment Musical in F Minor 
(Schubert): Christoph Eschenbach with 
Traumerei and The Prophet Bird (Schumann); 
Tamas Vasary with Nocturne No 2 in E Flat 
(Chopin) - Claire de Lune (Debussy) - Etude 
in E Major, Op 10, No 3 (Chopin); Stefan 
Askenase in Liebestraum No 3 (Liszt) - Geza 
Anda in Prelude in D Flat (“Raindrop”), Op 
28, No 15 (Chopin); Martha Argerich with 
Barcarolle in F Sharp (Chopin). A decidely 
“popular” program, with pieces which have 
appeared in numerous discs of mixed piano 
classics, with the possible exception of the 
Chopin “Barcarolle”. I regard this as one of 
Chopin’s finest compositions, yet surprisingly 
one seldom encounters it in this type of disc. 
Here it is beautifully played by Martha 
Argerich, with no excess of mannerisms. On 
the other hand, I do not approve of Vasary’s 
Wrenching rubatos and frequent tempo 
changes, in his Chopin performances. 

Whatever one’s views on some points of 
the performances, this is still a bargain not to 
be missed. There is some extremely fine 
playing, and the quality of the recording 
throughout is first class. (H.A.T.) 


performance “in the modern style” which 
should be a good introduction to light 
classical repertoire for those who do not 
usually include this type of music in their 
listening. 

Two of the titles I felt were out of 
context. The Dance Of The Sugar Plum Fairy 
should have been retitled “Dance Of The 
Elephant Plum Fairy”, and Dance of the 
Flutes should be “Dance Of The Marimbas”! 
Two of the best interpretations were 
“Coppelia” and “Les Sylphides”. The 
remaining six titles are: Swan Lake - Dance 
of the Little Swans Rosamunde - The 
Sleeping Beauty - Faust Waltz (in Latin 
American beat!) - Overture to “The 
Nutcracker”. Recommended as background 
music for barbecues, etc. (G.F.H.) 

★ ★ ★ 

RAY ANTHONY NOW. Calendar stereo 

(Festival) SR66-90772. 

Interest: A new Ray Anthony sound. 

Performance: Smooth. 

Quality: Excellent. 

Stereo: Normal spread. 

Ray Anthony fans will probably notice 
that this disc is not on the Capitol label on 
which most of his music appears - this time 
he has recorded with another company 
known as Ranwood Records (in the USA), 
formed in 1968, and available here through 
the Festival group. This particular disc is 
presumably a reissue, as it is a low-price 
Calendar. In the changeover, Ray Anthony 
hasn’t lost any of his touch. Indeed, he has 
added a new sound to his group as the jacket 
title suggests. I feel that he has taken a leaf 
out of Bert Kaempfert’s book by combining 
the strong, solo trumpet and ‘plunk plunk” 
bass with the backing of a solo chorus into his 
own group. In certain places, a lush string 
backing is also evident. 

Each title has its own interpretation, from 
slow persistent “blues” rhythm to the old 
“boogie woogie” beat, with an occasional 
slow rock thrown in for good measure. There 
are H titles in all: Spanish Harlem - Honky 
Tonk - Tomorrow Night - Soul Serenade - 
Tuff - I Get The-Blues When It Rains - 
Creole Love Call - Walk, Don’t Run - Are 
You Sincere - Rainin’ In My Heart - Kansas 
City. 


All good material to snap fingers to. 
Recommended. (G.F.H.) 

★ ★ ★ 

CARRY ON. Patrick Moody Williams. 

Interfusion, stereo SITFL-934046. 

Released through Festival Records Pty 

Ltd. 

Interest: Sparkling instrumentals. 

Performance: Quite imaginative. 

Quality: Couldn’t be better. 

Stereo: Very effective. 

The sleeve caption “Sparkling 
Instrumentals” might suggest a collection of 
the well-known instrumental standards but 
Patrick Williams has featured a selection 
ranging from semi-ballad to semi-classical: 
Country Road - Jennifer - Long Black Veil 
- Silent Spring - Carry On - Love Theme - 
Junk - Adagio. 

An interesting highlight to Williams’ 
interpretation of these is the mid-stream 
change of style, tempo and instrumentation. 
The change-oyers are quite sudden. In a sense 
they break up the melody to give two distinct 
versions of the same tune. The total effect is a 
record full of interest and variety - a 
refreshing experience. 

Technically, the quality of the record is 
excellent throughout. Definitely 
recommended. (J.P.P.) 

★ ★ ★ 

TENOR SAX IN LOVE. Satoru Oda and his 

Group, with strings. Calendar stereo 

(Festival) SR66-9769. 

Interest: Solo sax love songs. 

Performance: Smooth, personal. 

Quality: Normal. 

Stereo spread: Normal. 

Here’s one of those recordings that can set 
you in a star gazing or romantic mood, as the 
sax player evidently had this in mind in his 
personal “just for you” style of playing. The 
Japanese saxophonist and his backing group 
are thoroughly at home playing the 
Western style of romantic music. Throughout 
the whole disc there is an air of sensitive 
phrasing, well balanced by vocal chorus and 
light string group. I feel that the group have 
not detracted from what they set out to do, 
as the disc is free from any complicated 


GREAT STEREO 
STARTS HERE! 



you're becoming serious about listening 
to stereo equipment, here's the cartridge 
to get you started on the right track 
the ADC 220XE. Like its more expensive 
brothers. It is carefully crafted by hand 
with our exclusive induced magnet 
design. It tracks accurately and yields 
faithful sound reproduction with 
virtually any changer or tcnearm. As you 
can see, the 220XE is really a great first 
cartridge. And even its low price of $27.00 
will be music to your ears. 

Of course, when you're ready to move up 
to more sophisticated stereo equipment, 
you can choose from ADC's complete 
line of superior cartridges. Isn't is nice to 
know we won't desert you on the way up? 


ADC 220XE SPECIFICATIONS 

Output: 6 mV at 5.5 cms/sec. 
recorded velocity. 

Tracking Force: 1 to 2Vi grams. 

Frequency Response: 10 Hz to 18 kHz 
±3dB. 

Channel Separation: 20 dB from 50 Hz 
to 10 kHz. 

Compliance: 20 x 10 -6 cms/dyne. 

Vertical Tracking Angle: 15°. 

Rec. Load Impedance: 47,000 ohms 
nominal. 

Price: $27 Suggested Resale. 

Write for detailed specifications on 
other “X” series cartridges. 


AUDIO 
DYNAMICS 
CORPORATION 

PICKETT DISTRICT ROAD. 

NEW MILFORD. CONNECTICUT 06776 



All NZ enquiries to our Agents: His 
Master's Voice (NZ) Ltd, 162-172 Wake¬ 
field St, Wellington, NZ. 

Exclusive Australian Agents, 

J. H. REPRODUCERS CO.. 

.293 Huntingdale Road, Chadston^, Vic., 
3148. Telephone: 277 3066. 
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Sensitive built-in 
microphone reaches out and 
picks up every sound 
you want to record ^ 


NEW 

IMPROVED 


TC-110A 
Cassette-Corder 
with REVIEW key 


There’s no need to connect an external microphone to record. 
Just snap in a cassette and press the keys... that’s all! No need to 
worry about adjusting the recording level either! Another great 
built-in feature—SONY-O-MATIC—assures perfect recording 
every time. When listening to your recorded tapes you’ll be 
pleased with the powerful 1.5W volume and rich tonal quality. 
Anywhere, anytime, you’ll be able to enjoy the finest in recording 
and listening pleasure. 

OTHER FEATURES INCLUDE • A convenient REVIEW key lets you 
repeat the same part of pre-recorded tape again and again without 
having to push stop key . . . ideal for language studies, music 
practice • 3 digit tape counter • Solid state circuitry with 1C • Four 
different power source alternatives • Tape end alarm • Handy 
leather carrying case with hand and shoulder straps. 


SPECIFICATIONS 

Power requirements: AC 220-240V, 50/ 
60 Hz. DC 4 ‘C’ size torch batteries, 6V 
in total, rechargeable battery pack 
BP-9 (optional); car/boat battery with 
car battery cord DCC-126 (optional). 
Power consumption: AC-3W. Tape cas¬ 
sette: SONY tape cassette C-30, C-60, 
C-90, C-120 or equiv. Tape speed: 
1 7 /a ips. Tracks: 2-track monaural. 
Circuits: 1 1C, 1 FET, 3 transistors, 6 
diodes. Speaker: 4 x 2%" PM dynamic. 
Power output: 1.5W. Freq. response: 50- 
10,000 Hz. Input jacks: Microphone & 
aux. input jacks, remote control jack. 
Output jack: Monitor jack. Dimensions: 
53/4 (W) x 2Vz (H) x 9Vi" (D). Weight: 
3 lbs, 13 ozs. 


_ To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., Sydney, N.S.W. 
| 2000 . 

Please send me information on the SONY TC-110A Cassette-Corder. 


I 

I 

I 

Li 


NAME.. 


ADDRESS. 


..POSTCODE.. 


I 

I 

I 

I 


JMS/30-71EA771 



Distributed by: 

JACOBY# 

MITCHELL 


Sydney—28 2651 • Melbourne—30 2491/2 • Adelaide—53 6117 
Brisbane—2 6467 • Perth—28 8102 • Launceston—2 5322 • Agents: 
Canberra—47 9010 • N’cle—61 4991 • Port Kembla—4 2071 
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modulations or tempos to change the mood 
of any number. 

All of the numbers are well-known love 
songs: Smoke Gets In Your Eyes - Again - 
Someone To Watch Over Me - As Time Goes 
By - Tenderly - Body And Soul - Stardust 
- Blue Moon - Lover, Come Back To Me - 
The Nearness Of You - I Can’t Get Started - 
Hush-a-bye. A good disc for a quiet evening. 
(G.F.H.) 

★ ★ ★ 

TILL THERE WAS YOU. Pepe Jaramillo with 
his Latin American Rhythm. Columbia 
Studio 2 Stereo, TWO 307. 

Interest: Evergreens with LA beat. 
Performance: Smoothly executed. 
Quality: Typical Studio 2 excellence. 

[ Stereo: Likewise. 

Pepe Jaramillo’s brand of music making - 
smooth piano backed by percussion and brass 
providing a Latin American beat - must be 
very popular, to judge by the increasing 
frequency of releases of his recordings. This is 
the third to come my way within a few 
months. There is nothing to distinguish this 
one from the others, and if you liked what 
you heard previously, this will also appeal to 
you, particularly if the selection is to your 
liking: Three Coins in the Fountain - 
Friendly Persuasion - You’ve Done 
Something To Me - Lover - My Funny 
Valentine - Till There Was You - The Lady 
Is A Tramp - Almost Like Being In Love - 
Autumn Concerto - Mountain Greenery - 
The Sound Of Music - Where Or When - 
Embraceable You - Java. Some good 
evergreen material here, and very pleasant 
listening. (H.A.T.J 

★ ★ ★ 

SIMON AND GARFUNKEL SONGBOOK. 
The Anita Kerr Singers. Philips, stereo 
6303 005. 

Interest: See title. 

Performance: Tremendous. 

Quality : Really fine. 

Stereo: Matches above. 

If you like music with a fresh, happy and 
zestful sound, and if you enjoy Simon and 
Garfunkel’s compositions, you can do little 


better than having it expressed by the Anita 
Kerr Singers. What a great performance! The 
beautifully co-ordinated voices have so much 
music just within themselves, that the backing 
almost seems superfluous. Not that it in any 
way distracts from the performance - rather 
it gives it that little extra expression to 
balance the sound. Just sample a few of these 
tracks and I’m sure you’ll agree. Bridge Over 
Troubled Waters - Somewhere They Can’t 
Find Me - Flowers Never Bend With The 
Rainfall - We’ve Got A Groovy Thing Going 

- April Come She Will - Scarborough 
Fair/Canticle Music - A Hazy Shade Of 
Winter - The Sounds Of Silence - Mrs 
Robinson - El Condor Pasa - Fakin’ It. 

Listening to both sides of the record is a 
sheer delight, especially as quality is tops. Full 
marks must go to Philips for this one. (J.P.P.) 

★ ★ ★ 

THE WORLD OF GRACIE FIELDS. 

Compiled by Geoff Milne. Stereo, Decca 

Series 259 SPA-82. 

Interest: Who else but Grade? 

Performance: Entertaining. 

Quality: Variable but clean. 

Stereo: Don’t count on it! 

Here’s another voice from the golden days 
of radio, which will revive many memories for 
those whose hair is turning grey at the 
temples. But whereas many of the 
re-recordings of the era sound dull and 
disappointing in the present decade, this 
collection of Grade Fields’ songs does not 
suffer from this problem. 

It has the atmosphere of genuine old-time 
vaudeville, with comedy alternating with 
melodrama and sentiment. And what a 
trouper was our Grade! 

No less to the point, Decca engineers have 
managed to produce an album which, despite 
the age of some of its tracks, is free from 
obvious noise and distortion and in which 
diction is well preserved. And the tracks: 

Sally - Come Back To Sorrento - Walter, 
Walter - Heaven Will Protect An Honest Girl 

- Bless This House - Shall I Be An Old Man’s 
Darling? - At The End Of The Day - Little 
Old Lady - The Rochdale Hounds - Count 
Your Blessings - He’s Dead But He Won’t Lie 


The "Proms"—a London tradition 


miiiiuiimmiiiiiiiiimmiiiiiiiiimmiMiMimiiniuiiim 


THE LAST NIGHT OF THE PROMS. The 
BBC Symphony Orchestra conducted by 
Colin Davis. Philips stereo SFM 23033. 

Interest: Gala concert in UK. 
Performance: A good time was had by 
all. 

Quality: Good enough. 

Stereo: Normal. 


The London “Proms” (Promenade) 
concerts provide young Londoners with an 
opportunity to hear fine music for a few 
shillings - it used to be three shillings when I 
was a Promenader in the 1940s, and I am 
willing to bet that it is not more than five 
shillings now. The only snag is that no seats 
are provided at that price, and one stands, 
leans or squats wherever one can in the main 
body of the hall. For the older and more staid 
members of the audience, there are rows of 
booked seats and boxes at somewhat higher 
prices. Needless to say, the series is 
fantastically popular, and the last night of the 
season is always a gala occasion, with much 
cheering, good humoured banter between 
audience and conductor, audience 
participation in “Land Of Hope And Glory” 


(Elgar’s “Pomp And Circumstance” March No 
1), “Rule Britannia” in Sir Henry Wood’s 
“Fantasia on British Sea Songs”, and Parry’s 
“Jerusalem”. These three items are the 
traditional conclusion of each series. 

This recording of the last concert of the 
1969 series has all the traditional features, 
which in addition to those mentioned above 
include the famous “stamping of the 
hornpipe” during the “Sea Songs”, which 
nowadays has to be done very gently because 
the foundations of the venerable Royal Albert 
Hall are not now so sound as they were; and 
the tongue-in-cheek speech of the conductor. 
Departures from the traditions as I remember 
them are the omission of a soprano to lead 
the audience in the singing; and clapping as 
well as stamping during the hornpipe. 
Presumably the “stampers” are old 
Promenaders, as they keep perfect time, while 
the “clappers” are very ragged indeed. Apart 
from the items already mentioned, the section 
of the concert recorded here (presumably the 
whole of the second part after the interval) 
begins with Elgar’s “Cockaigne” Overture. 
Undoubtedly, the chief interest in this disc 
will be with those who, like myself, have fond 
memories of attendances at the “Proms”. 
(H.A.T.) 


JEMCO 

HIGH SENSITIVITY 
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MULTIMETER 

UNBEATABLE FOR 
VERSATILITY, ACCURACY, 
RELIABILITY, VALUE 

• 50,000 o/y 

• Double overload protection on move¬ 
ment and circuit, 

• Polarity reversing switch. 

• 10 amp AC & DC ranges. 

• Resistance to 200 MO. 


RANGES 

DC V 0.25/1 /2.5/10/50/250/1000 
AC V 2.5/10/50/250/100 
DC A 50uA, l/25/500mA, I0A 
AC A 10A 

Olims Rxl/xIO/xIOO/xlK/xlOK 
Sire: 5^x1} 

Price: $34.50 incl. S.T. 

ALSO 

Popular US-100 model 

Popular US-100 

20,000 O/V $30.00 

Both \ Black Leather Case $4.60 

Models f Freight $1,00 

Warranted—3 months Repair Service. 

Available ex stock from leading merchants 

or sole Australian distributors: 


INDEYA PTY. LTD. 

24 BELLEVUE ROAD, 
BELLEVUE HILL, 2023 
Tel.: Sydney 36 4401 


Tick and mail this coupon today for Infor¬ 
mation on: 

• MULTIMETERS. 

• PANELMETERS. 

• TEST EQUIPMENT. 

• AUDIO EQUIPMENT, 

• RADIO PARTS. 

(Please Print). 


NAME: 


FIRM: . 
ADDRESS: 
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limply 
offers yon 
sound 
reproduction 
Indistinguishable 
from the 
original 


EA TB 371 


No more and no less. Just an 
accurate encore performance. 

Of course TANDBERG quality means 
greater long term reliability, more 
long term performance and greater 
long term satisfaction; these attributes 
go hand in hand with the TANDBERG 
name. 

You may choose a TANDBERG 
stereo deck or a TANDBERG self 
contained stereo system. The Model 
3000X stereo tape deck is worthy of 
the finest stereo amplifiers and the 
most sophisticated speaker systems; 
the all new Model 4000X stereo 
sound centre incorporates twin 10 
watts R.M.S. stereo amplifiers, built-in 
wide range speakers and an input 
sensitivity of 1.5 mV. for magnetic 
cartridges as well as a host of other 
highly desirable and effective 
features. This versatile recorder can 
be the “heart” of your new stereo 
system! 

Both TANDBERG models employ 
the proven TANDBERG Crossfield 
•Head which, in lay terms, provides 


wider frequency response , a far 
better signal-to-noise specification 
and more natural sound reproduction. 

See and hear both TANDBERG 
models at all franchised Simon Gray 
dealers. Listen and compare. 
TANDBERG superiority is clearly 
evident when you hear a 
demonstration, when you install 
your own TANDBERG . . . and years 
later, after hundreds of hours of 
musical pleasure. 

Move up to TANDBERG! 


r- — — — — —-. 

' Telex — 31904. 

I Simon Gray Pty. Ltd., 

. 28 Elizabeth Street, 

Melbourne 3000. 

I Please send me full technical inform- 
. ation about the TANDBERG 3000X/4000X 
1 (strike out model not required) and the 
I name of my nearest Simon Gray fran- 
■ chised dealer. 


NAME. 

ADDRESS. 

.POSTCODE 


J 




Australian National Distributors: 


Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 81 Yacca Rd., Seacliffe, S.A. Tel. 96 3107 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House. Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm. Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. Tel. 21 7861 


TANDBERG MODEL 3000X 


TANDBERG MODEL 4000X. 


ABRIDGED SPECIFICATIONS 




TANDBERG MODEL 3000X. 

Stereo tape deck. 

• Three speeds — 7Vz. 3% and 1% i.p.s. • Frequency res¬ 
ponse at 7V2 i.p.s. = 40-20,000 Hz. • Signal to noise —60 
dB. • Twin VU meters • Inputs for tuners, pickups, micro¬ 
phones • Wow and flutter: 0.07% • 4 sound heads • Sound 
on Sound • All solid state • All desirable controls 


TANDBERG MODEL 4000X. 
Complete stereo system. 

• Three speeds — 7V2, 3% and 1 7 /e I.p.s. • Frequency res¬ 
ponse at 7V2 i.p.s. = 40-20,000 Hz. • Signal to noise —60 
dB. • Twin VU meters • Inputs for tuners, pickups, micro¬ 
phones • Wow and flutter: 0.07% • 4 sound heads • Sound 
on Sounds All solid state • Twin 10 watts R.M.S. amplifiers 
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Down - Oh! My Beloved Father - Now Is 
The Hour. 

I would rate this as one of the most 
successful of the reissues 1 have heard for 
quite a while. If the name of Gracie Fields 
meant anything at all to you. I’m sure you’ll 
enjoy it. Recommended. (W.N.W.) 

★ ★ ★ 

EVERYTHING IS BEAUTIFUL. Jim Nabors, 
with orchestral backing arranged and 
conducted by Joe Guercio and William 
Reddie. Stereo, CBS SBP-233870. 

Interest: Jim Nabors, vocalist. 
Performance: Polished. 

Quality: Some surface prickle. 

Stereo: Normal. 

While the likeable but simple figure of 
Gomer Pyle USMC will no doubt continue for 
some time to flicker on the world’s television 
screens, the real man Jim Nabors - 
continues to add to his stature as a vocalist. 

With a warm, natural style, excellent 
diction and always spot on pitch he sings: 
Mama, A Rainbow Everything Is Beautiful 
- Hi-Lili, Hi-Lo - A Time For Us - The 
World I Used To Know - Bridge Over 
Troubled Waters - If I Never Laugh Again - 
The Sweetheart Tree - Yesterday When I Was 
Young - I Can’t Stop Loving You - The 
Windmills Of Your Mind. 

Whether you prefer this album to others 
by Jim Nabors will depend largely on the 
numbers. My impression is that any of his 
albums can be bought safely on this basis. 
(W.N.W.) 

★ ★ ★ 

AIRCONDITIONING.Curved Air. Warner 

Brothers, stereo WS 1903. 

Interest: Brand new group. 

Performance: Incomparable. 

Quality: Up to WB's usual good 
standard. 

Stereo: Used tastefully. 

Usually, when you come across such a 
way-out combination of words, you suspect 
some kind of gimmickry - but not this time. 
Standing behind the unusual names is an 
equally unusual group producing a kind of 
sound that is so far unique. It’s difficult to 
describe in a few words, but as a guide I’d say 
that it resembles the kind of sound, 
instrumentally at least, as in “Superstar”, the 
recently released rock opera which some may 
have heard on the radio not long before 
Easter. 

Extensive use has been made of quite a 
variety of electrified instruments. Darryl Way 
for example, plays the electric violin and 
Francis Monkman, the lead guitarist, plays the 
electric harpsichord as well as the organ, 
piano and mellatron. Sonja Kristina together 
with Darryl Way sing the lead vocals, Sonja 
doing the majority of them and extremely 
capably too. 

The numbers, equally way out, are as 
follows: It Happened Today - Stretch - 
Screw Blind Man Vivaldi Hide And 
Seek - Propositions - Rob One - Situations 
- Vivaldi (this time with cannons). 

Summing up I would say this: If you’ve 
not heard this kind of sound before, it may 
strike your ears as displeasing but given 
time it will grow on you, each playing 
revealing more of the depth some of the 
numbers have. At least that’s how I found it. 
But be cautious when sampling try to hear 
at least one complete side if possible, rather 
than just a track or two here and there. If 
after this you’re still completely dissatisfied 
with it, give it away - it’s simply not your 
kind of music. (J.P.P.) 


THAT WAS THE YEAR THAT WAS. Tom 

Lehrer. Reprise stereo RS-6179. 

Interest: Current affairs satire. 

Performance: Slickly put over. 

Quality: Good live recording. 

Stereo: Hardly matters. 

Despite the title of the disc, the year 
under review was certainly not 1970. For one 
thing, President Johnson was still in office, 
and other indications place the year as 
perhaps 1968. Still, the topics satirised are 
still very current - pollution, the bomb, new 
math and censorship, for example. Tom 
Lehrer’s brand of humour was labelled “sick” 
when he first came to public notice, but he 
has definitely moved away from that 
direction, and he now specialises in a form of 
satire which is a savage indictment of the 
worst features of modern society. What is sick 
is the temperament of the people who laugh 
uproariously at his sallies. A more sensitive 
audience might be more inclined to smile 
sadly, recognising the underlying truth of Mr 
Lehrer’s bitter social comments, with its thin 
veneer of smiling good humour. Mr Lehrer is 
clever, and his wit is razor sharp, but it cuts 
deep. 

This recording was apparently taken 
during a performance at San Francisco’s 
hungry i nightclub, so laughter, applause and 
other audience noises are apparent all 
through. However, this is one kind of 
performance where such noises do not disturb 
unduly. The recording engineer has been able 
to capture every syllable with complete 
clarity. (H.A.T.) 


Jazz and Rock 

PIRANA. Harvest stereo SHVL 603. 

Interest: Original rock. 

Performance: Inspired. 

Quality: Excellent. 

Stereo: First class. 

It’s unusual for a first LP to be as good as 
this one by the Pirana Quartet. The drummer, 
Jim Yonge, is one of the strongest around and 
the general percussive approach of the group 
gives them a great impact. Stan White, the 
group’s organist (he plays a Leslie Hammond) 
has also composed flowing melodies. 

“Find Yourself A New Girl” and “The 
River” are two of his best. Stan shares the 
singing with lead guitarist Tony Hamilton 
who wrote “Stand Back”. 

Graeme Thomson plays Fender bass and 
anchors the group to a brooding, exciting 
beat. Engineering by Howard Page is good and 
the group comes through with a warm, fat 
sound. (G.W.) 

★ ★ ★ 

AT THE MOUNTAINS OF MADNESS. 

B 1 a c kfeather. Infinity stereo 

SINL-934159. 

Interest: Heavy rock. 

Performance: Heavy. 

Quality: Good. 

Stereo: Good. 

Composer John Robinson’s music will get 
better when he gets off the Western 
inspiration. He writes most of this songs 
under the spell of Western movies, unlike so 
many young players who are under the spell 
of the Middle Ages. 

Robinson’s music is masterful and strong. 
It’s just that the morality is bound up with 
fatalism. Robinson has an excellent guitar 
style. He is one of the best modern guitarists 
in Australia. Vocalist Neale Jones has a 
dramatic and urgent vocal style. “The Rat”, a 
musical suite, is the best thing on the LP, all 
of which is well recorded. (G.W.) 



ADDRESS 


STATE 

POSTCODE 


TO WALKABOUT, 
SUNGRAVURE PTY LTD 
GPO Box 2728 
Sydnoy. 2001 EAl 


Please send one year’s WALK- 
A BOUTs to: 


I enclose $ (cheque, money 
order or postal order—cross out 
whichever is not applicable). 
Please make all remittances pay¬ 
able to WALKABOUT. 


NAME 
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80 WATT R.M.S. AMPLIFIER 

BASED ON THE NEW PLAYMASTER 132 

(WITH TUNER) 


WITH THESE ADDED FEATURES 

• PROVISION FOR HEADPHONES 

• PROVISION FOR TWO SETS SPEAKERS 

• LOUDNESS CONTROL. • HIGH & LOW FILTERS. 


$179.00 

FREIGHT EXTRA 


NEW ALL TRANSISTOR STEREO AMPLIFIERS WITH INBUILT AM TUNER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 

40 WATTS—RMS 


SPECIFICATIONS: 

20 watts per channel R.M.S. Total 
out put 40 watts R.M.S. 
FREQUENCY RESPONSE: 

From 20 cycles to 20,000±ldb. 
HARMONIC DISTORTION: 

Less than 1 per cent at rated output. 
HUM AND NOISE: 

Aux. 70db. Mag. 50db, 

INPUT SENSITIVITY: 

Mag. 3mv. Aux. 200mv. 

SPEAKER IMPEDANCE: 8 ohms. 
EQUALISED: Mag. RIAA. 

TONE CONTROLS: 

Bass, 50 c/s ± 12db. Treble 10 kc/s 
12db. 

LOUDNESS CONTROL: 

50 c/s lOdb. 

SCRATCH FILTER: 

(High filter) at 10 kc/s 9db. 
RUMBLE FILTER: 

(Low filter) at 50 c/s 5db. 
PROVISION FOR TAPE 
RECORDER: 

Record or play-back with din plug 
connection. 

PROVISION TOR 
HEAD PHONES: 

With headphone/speaker switch on 
front panel. 

DIMENSIONS: 

16*in x 5*in x Ilia deep, 
TUNER: 

This unit can be supplied with either 
valve or transistor tuner with a cov¬ 
erage of 530 to 1,600 K.C. Cali¬ 
brated dial available for all States. 
THE CIRCUIT INCORPORATES 
regulated power supply with trans¬ 
istor switching protection for out¬ 
put transistors. 26 silicon transistors 
plus 5 diodes are used. 



MODEL C300/20/T 


$134.00 PLUS FREIGHT 

(cabinet extra) 



MODEL C400/20 


$108.00 

PLUS FREIGHT 

(cabinet extra) 


AMPLIFIER ONLY. Specifications as 
above but with the added feature of 
front panel switch which allow* selec¬ 
tion of two speaker systems. 


CABINETS FOR ABOVE AMPLIFIERS IN OILED WAINUT OR TEAK WITH METAl TRIM $10.00 EXTRA 

NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



Suitable for use with all valve transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 

SPECIFICATIONS 

Frequency coverage 530 to 1600 ICC. bandwidth 9 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions 10} x 6in x 
CJ.O AA 3iin. Output variable from 50mv to 700mv. 

Port amJ Packing. S1.5S. 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERF1ELD, N.S.W. PHONE 798-7145 
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SPECTRUM PART ONE. Harvest stereo 

SHVL 601. 

Interest: Electronic rock. 

Performance: Excellent. 

Quality: Good. 

Stereo: Good. 

Spectrum are one of the most subtle of 
groups on the Australian rock scene. “Super 
Body” is a superb song, performed 

imaginatively by the group of Mike Rudd, Lee 
Neal, Ray Arnott and Bill Putt. 

Rudd wrote most of the songs. They have 
that Australian spatial quality, phrases 
repeated with the frequency of waves 

pounding on a surf shore. 

Rudd’s solo guitar takes in the wide open 
spaces. It is introspective, so controlled that it 
can suggest stillness on “Fiddling Fool”. They 
use electronic effects to enhance their 

meaning - perfectly legitimate and a good 
test for your listening rig as sounds approach 
the threshold of pain. (G.W.) 

★ ★ ★ 

HOT RATS. Frank Zappa. Reprise stereo RS 

6336, 

Interest: Rock satire. 

Performance: Excellent. 

Quality: Good. 

Stereo: Good. 

Zappa made this LP all instrumental 
except for the track “Willie The Pimp” which 
uses Captain Beefheart on vocalist. 

With reed player Ian Underwood, Zappa 
set out to put on the “hot” style of rock and 
roll. He has ended up with a record which is an 
excellent example of the genre. He uses all the 
nasty little bits that you hear on every record 
but then he can’t suppress his own superb 
style with the pedal guitar. His solos are 
solidly structured, particularly on “Willie” 
and “Son Of Mr Green Genes”, 

Those groups which like a little discord 
should listen to “Little Umbrellas” and throw 
away their instruments. (G.W.) 

★ ★ ★ 

THE BEST OF THE CHICAGO BLUES. 

Various artists. Vanguard stereo VSD 

1 / 2 . 

Interest: Basic blues. 

Performance: Spirited. 

Quality: Good. 

Stereo: Adequate. 

The vigour and intensity of the modern 
day Chicago blues on this set is remarkable 
when compared to archive recordings of 30 
and 40 years ago. 

The durability of this art form despite the 
intense commercial nature of blues/rock/soul 
assures its future. 

Junior Wells, Otis Spann and the inspired 
guitarist Buddy Guy are the main performers 
on this album. They weave their way through 
each other’s recording sessions. The music of 
the Rolling Stones is a pale imitation of the 
original blues of Chicago. There is a direct 
response among British players to the Chicago 
blues. It is their enthusiasm which has been 
responsible for people like Buddy Guy being 
recorded. 

Jimmy Cotton sings fine blues, as do 
Johnny Young and Big Walter Horton. Otis 
Spann’s playing of several piano blues, among 
them “Spann’s Stomp” and “Twisted Snake” 
is a reminder of the great Chicago blues and 
boogie woogie piano players of the past. (G.W.) 
★ ★ ★ 

SYNTHESIS. The London Philharmonic 

Orchestra and the London Jazz 

Orchestra conducted by Laurie Johnson. 

Columbia stereo SCXO 6412. 

Interest: Jazz/classics fusion. 

Performance: Excellent. 

Quality: Good. 

Stereo: Good. 

Jazz sounds old-fashioned when combined 
in this way with the music of an 86-piece 


symphony orchestra. Laurie Johnson has 
written a classical theme based on chords used 
in jazz. This is stated by the Philharmonic 
Orchestra. 

Then Joe Harriott on alto saxophone leads 
the Jazz Orchestra in an improvisation on the 
theme. This theme is tossed back to the 
Philharmonic for the second movement. 
There can’t be any suggestion that the 
symphony orchestra improvised its section. 
Careful pre-arrangement leaus to the whole 
thing sounding like a jazzed-up 19th century 
symphony. 

It’s certainly more fun than listening to a 
symphony for the 39th time. The themes are 
good and the whole idea might have staying 
power provided it wasn’t too hard for the 
average symphony orchestra to play. (G.W.) 

★ ★ * 

GERRY MULLIGAN/PAUL DESMOND. 

Liberty Records stereo SLYL-934001. 

Interest: Mid-fifties jazz. 

Performance: Smooth. 

Quality: Good. 

Stereo: Apparently re-channelled mono. 

This disc goes back to the days when 
Gerry Mulligan recorded for the Fantasy label 
in the early fifties. The Brubeck Quartet was 
still in its early days. On the West Coast the 
jazz was cerebral and cool. 

The main interest is “Baroque”, on which 
Paul Desmond and the augmented Mulligan 
quartet play a Bach fugue. 

The rest of the LP is a nostalgic collection 
of romantic ballads played by a nostalgic 
collection of musicians like Chet Baker, Chico 
Hamilton and Barney Kessel. (G.W.) 

* * * 

BETWIXTED AND BETWEEN. J & K. 

Calendar stereo SR66-9758. 

Interest: Trombone jazz. 

Performance: Polished. 

Quality: Good. 

Stereo: Good. 

The veteran trombonists Kai Winding and 
J. J. Johnson have put together an album of 
improvisations on a number of popular 
ballads. 

The beat is basic rock and roll although 
the spirit of the solos is jazz. 

J. J. blows the hardest line of the two. The 
solos are identified on the liner notes. 

Pianist Herbie Hancock is a guest on “Casa 
Forte” and Ron Carter, bassist, sits in for 
“Little Drummer Boy”. Some of the titles are 
“Stormy”, “Wichita Lineman”, “Willie, Come 
Home” and “Just A Funky Old Vegetable 
Bin”. (G.W.) 

★ ★ * 

FAT ALBERT ROTUNDA. Herbie Hancock 

orchestra. Warner Brothers stereo 1834. 

Interest: Modern jazz. 

Performance: Excellent. 

Quality: Good. 

Stereo: Good. 

Herbie Hancock is one of the most 

imaginative of your jazzmen, both playing 
and composing bright and interesting 
material. 

He wrote and arranged all of the material 
on this album. 

He has good themes and good sidemen to 
play them. Joe Henderson’s alto on 

“Wiggle-Waggle” is a worthy opening solo to 
the LP. Johnny Coles is outstanding on 
trumpet and fluegel horn. 

Hancock’s own playing at times' is 

economical. He tends to pick out a guitar 
melody line on piano. There’s more confusion 
when he uses the electric piano. 

“Fat Albert”, the title tune, is an 
interesting example of jazz program music. It 
moves along like a commentary, solos coming 
and going, the whole ending pretty much 
where it began. (G.W.) © 


"INNERBOND" 

(Regd.) 

BONDED 

ACETATE 

FIBRES 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding 
made from ultra fine Cellulose Ace¬ 
tate Fibres that gives high efficiency 
for Sound Absorption. 

"INNERBOND" is light, clean, dust- 
free and easy to handle. Because all 
the fibres are bonded "INNERBOND" 
will hang as a "curtain" and will not 
fracture or break down due to vibra¬ 
tion. 

"INNERBOND" is odourless, highly 
resistant to attack by bacteria or fun¬ 
gus and is vermin repellant; "INNER- 
BOND" at l6oz sq. yd. has a normal 
thickness of I" and at this density 
is recommended as a packing in 
Speaker Enclosures for Sound Absorp¬ 
tion. 


STOCKISTSi 

SYDNEY: Arrow Electronics Pty. Ltd. 342 
Kent St.; Instrol HI-FI Pty. Ltd., 
91a York St.: Convoy International 
Pty. Ltd., 449 Kent St.; Encel 
Electronic. Pty Ltd.. 257 Clarerce St.: 
Kent HI-Fl. 432 Kent St.: Mastenound 
Sales Pty. Ltd., 40n Kent St.: Radio 
Despatch Service, 869 George St.; Peter 
Shelley Electronics Pty. Ltd., 127 York 
St.; stereo. Music Systems. 193 Clarence 

Badlo. *i 5 Parramatta Rd.. HABER- 
FIELD: Dvna Stereo Pty. Ltd.. 331 
Prince's tfway. ST. PETERS: Albert 
Wright Radio Service. 79S New Can¬ 
terbury Road. HURLSTONE PARK: H. 
■ Radio Products, 103-105 Catherine 
St.. LEICHHARDT: Semlcon Electronics, 
17* Carlingford Rd., EPPING. 

CANBERRA: Kitchen and HI-FI Specialists. 
Cnr. Giles and Kennedy Sts.. King¬ 
ston. 

NEWCASTLE Martin de Launay Pty. Ltd- 
King and Darby Streets: Dynimle 
Sound. 587 Hunter Street. 

WOLLONGONG: Dapto TV Service. 156 

Prince's Hwy., Daoto. 

MELBOURNE! J. H. Magrath and Co. Pty. 
Ltd.. 208 Little Lonsdale Street. 

BRISBANE: Chandlers Pty. Ltd., cnr. Albert 
and Charlotte Streets: Brisbane 

Agencies. 78 Wickham Street, Fortitude 
Valley. Stereo Supplies, 100 Turbot St. 


IPSWICH; Robert N. Smallwood, 
Brisbane Road. Booval. 
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NORTH QUEENSLAND: Alvin Communl- 
cations and Electronics. 38 Pegnall 
St.. Pimlico, Townsville. 

RDELAIDIi Duncan Agencies. 57 Woodvltle 
Road, Woodvllle; General Accessorlee, 
81 Flinders Street; Trustcott Elec¬ 
tronics. 62-64 Hlndmarsh Square. 

PERTH! Atkins (W.A.) Ltd., 894 Hay 
Street; Carlyle and Co.. Wy. Ltd.. 1 
Milligan Street: General Accessorlee. 
46 Milligan Street. 

HOBARTi Homcerafts-Taimanfa. IBB Collins 
Street. 


If unobtainable 

For I sq. yd. as abovo send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. os above send $6.50 

Postage paid In Australia and Territories 

to the manufacturers. 

WONDER WOOL 

PTY. LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone: 56 2780. 
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TRADE REVIEWS 
AND RELEASES 


Akai 6100 Four-Channel Amplifier 

Quadraphonics or four-channel stereo has arrived in Australia. At the forefront of 
equipment now appearing in the market place is the Akai 6100 four-channel 
amplifier, which is intended to be used with four-channel signal sources such as the 
Akai 1730D-SS tape deck. We measured 10 watts continuous from each of the four 
channels. 


100K) and 45dB unweighted for the magnetic 
cartridge input (3mV, 50K). Crosstalk 

between channels, one channel to any other 
channel, was better than 40dB with respect to 
10 watts at any frequency between 100Hz 
and lOKHz. This result is excellent, 
considering the increased problems likely with 
four-channel circuitry. 

Magnetic phono equalisation was within 
3dB of the RIAA curve and the overload 
margin was adequate: the phono input would 
accept signals up to 50mV at IKHz before 
overload occurred. The tone controls gave a 
maximum boost or cut of 12dB at 100Hz and 
lOKHz, which is more than sufficient. 

The AA-6100 is really only suitable for 
8-ohm loudspeakers, as higher or lower 
impedance units result in less power output. 
The loudspeakers should be moderately 
efficient types, to make best use of the 
available power. The Akai SW-125 
loudspeakers mentioned above are well 
matched to the AA-6100 amplifier. 

Summing up, Akai are to be commended 
for the AA-6100 amplifier. While it is first on 
the market and must, of necessity, be built 
down to a price, it performs well, is built 
simply and should give years of reliable 


One of the problems to be faced by 
designers of four-channel audio equipment is 
the doubling in complexity over that in 
normal stereo units. In a four-channel 
amplifier, this extra order of complexity has 
to be accounted for while still obtaining a 
reasonable power output from each channel. 
For this reason, Akai’s first attempt at a 
four-channel amplifier is very creditable since 
it is all contained in a very compact case. 
Dimensions are I6V2 x 4-5/8 x 10-3/8 inches, 
including knobs and rubber feet. 

Control facilities are relatively simple and 
straightforward — four knobs function as bass 
and treble controls, front volume control and 
rear volume control. A concentric pair of 
knobs function as left-to-right balance 
controls for the front and rear. This system of 
volume control is perhaps the easiest to use — 
two knobs have to be set to alter the overall 
loudness, but it appears to be the simplest in 
terms of ganged potentiometers. 

A three-position switch allows selection of 
phono, tuner or auxiliary inputs and a lever 
switch allows replay from any of the above 
sources or a four-channel tape deck. A further 
lever switch is used to silence the 
loudspeakers when headphones are used. A 
headphone socket is provided on the front 
panel, but although four-channel headphones 
have been developed in Japan, the socket is 
fed with stereo signals from the front 
channels only. 

Removing the lid of the case shows a 
veritable maze of wiring, especially around 
the tone control section which uses two 
printed boards and two four-section ganged 
potentiometers. In fact, with the sheer mass 
of wiring involved, most of which is not 
shielded, it is surprising that the performance 
figures for signal-to-noise ratio and cross-talk 
between channels prove to be so good. Apart 
from the boards for the tone controls, four 
printed boards are used for the power 
amplifiers, one board for the magnetic 
preamplifier and one for the power supply. 

Each power amplifier board is mounted to 
the chassis by means of the surrounding 
heatsink for the output transistors. The 
output transistors in each power amplifier are 
silicon NPN types with the “plastic TO-66” 
encapsulation. A similar transistor is used for 
the supply regulator for the low level stages of 
the amplifier. 

Four transistors are used in each po\ver 
amplifier. The first two stages of the amplifier 
are direct-coupled, with transformer coupling 
between the class-A driver stage and the 
class-AB output stage. We were surprised to 
find driver transformers still used — 
apparently Akai finds that the savings in 
transistors make them worthwhile, although 
they set a limit on the amount of negative 
feedback which can be applied around the 
amplifier loop. 

In use, we found that amplifier functions 
well, considering its modest “per channel” 
power capability. The front and rear volume 



controls were rather scratchy and noisy 
action, but we understand that the review 
sample was the first and only demonstration 
unit in Australia at the time of writing, and 
consequently it had had a “thrashing ’. While 
the amplifier itself is reasonably quiet, 
operating a four-channel deck with all gain 
controls towards maximum setting tends to 
make the background noise obtrusive. 

Since the AA-6100 is virtually two stereo 
amplifiers in the one case, there is little point 
in commenting on the four-channel sound 
effects it produces. These will be solely a 
function of the four-channel signal sources 
with which it is used. The unit was tested in 
conjunction with an Akai 1730D-SS 
four-channel tape deck, and four Akai 
SW-125 loudspeaker systems which will be 
reviewed in a later issue. 

We measured maximum continuous power 
output at 10 watts per channel into 8-ohm 
loads, with each channel driven singly. This 
power output was slightly reduced if more 
than one channel was driven. Total harmonic 
distortion at 10 watts at IKHz was 1.5%, 
being predominantly second-harmonic 
although some ‘ crossover” distortion was 
evident in the distortion product waveform. 
Normally, we would be concerned at the 
amount of crossover distortion present but 
since this sample was a prototype, it is quite 
possible that quiescent currents in the output 
stages were not properly optimised. 

At lower power outputs, THD was 
correspondingly reduced and was typically 
0.5% at IKHz at 1 watt. Frequency response 
at 1 watt into 8-ohms was minus 3dB down at 
15Hz and 30KHz which is quite creditable. 
Signal-to-noise ratios with respect to 10 watts 
into 8-ohms was better than minus 70dB 
unweighted for the high level inputs (150mV, 



service. The retail price of $235 including 
sales tax, must be regarded as very reasonable, 
considering that the unit is virtually a twin 
stereo amplifier. 

THe Akai AA-6100 four-channel amplifier 
will be available shortly from retail outlets 
throughout Australia. Trade inquiries 
regarding the AA-6100 and other Akai 
equipment should be directed to the 
Australian distributors, Akai Australia Pty 
Ltd, 276 Castlereagh St, Sydney, NSW 2000. 
(L.D.S.) 


STETTNER TRIMMERS 

R. H. CUNNINGHAM PTY LTD announce 
that they have available a range of “Stettner” 
ceramic trimmer capacitors from West 
Germany. The trimmers are the rotary 
ceramic disc type and are suitable for printed 
board mounting. 

The Stettner preferred range includes the 
type 7S-02, available in 3 to 9pF, 3.5 to 13pF 
and 4.5 to 20pF, each with a DC voltage 
rating of 160 volts. The 3/9pF unit has N075 
dielectric while the others have N750 
dielectric. The rest of the preferred range 
comprises type 10S-06: 3 to 12pF and 4 to 
20pF with N470 dielectric, and 6 to 25pF 
and 10 to 40pF with N750 dielectric. The 
10S-06 units have a DC voltage rating of 2 50 
volts. 

Further information on the Stettner range 
of capacitors can be obtained from the 
Australian distributors, R. H. Cunningham 
Pty Ltd, at 608 Collins Street, Melbourne, or 
64 Alfred Street, Milsons Point, NSW. 
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Drake SPR-4 Receiver 


The R. L. Drake Company, of Miamisburg, Ohio, USA, have recently released a 
solid-state communications receiver. The receiver is crystal locked, giving high 
stability and it is capable of being tuned over a maximum of 24 ranges, each 
covering 500KHz. 


The Drake SPR-4 Communications 
Receiver is a high stability, double-conversion 
unit, with a total possible frequency coverage 
from 150KHz to 30MHz. A study of the 
brochure indicates that this receiver is so 
designed that it may be set up for use in HF 
communications, marine ship and shore 
stations, short-wave listening, amateur radio, 
etc. 

While little technical information is given 
in the brochure and the Operating 
Instructions which come with the receiver, 
there is sufficient to make calculations and 
deductions, relating particularly to the front 
end and frequency conversions used. The 
following details were obtained in this way. 

The incoming signal, within the possible 
range, 0.2MHz to 30MHz, is mixed with a 
crystal controlled injection into the first 
mixer. The crystal is selected such that the 
incoming signal is converted within the range, 
11.09-10.59MHz. Signals thus converted are 
fed into the tunable circuits which cover this 
range, and in conjunction with a VFO tuning 
5.445-4.945MHz. This results in the signals 
being converted to a second IF of 5.645MHz, 
which is fixed and fed through a crystal 
lattice filter unit. The 5.645MHz IF is further 


achieved with two separate scales, one for 
each lOOKHz and the other in KHz, each 
rotating at the appropriate speed to give the 
correct indication. The frequency indicated 
on the dial scales must be added to the lowest 
frequency of the range in use, as indicated on 
the range dial. This calls for some mental 
gymnastics in order to arrive at the actual 
frequency being tuned. 

To illustrate: Suppose that the range 
7.0-7.5MHz is selected and the dial indicates 
357KHz, then the actual frequency is read off 
as 7.357MHz. If the range selected is 

9.5-10MHz and the dial indicates 357KHz, 
then the actual frequency being tuned would 
be 9.857MHz. In the case of the first range, 
0.2-0.5MHz, a dial reading of 126KHz would 
be read off as 0.326MHz. 

In addition to the extra crystals which 
may be obtained to cover ranges in excess of 
those initially provided, provision is also made 
for the addition of a crystal calibrator and a 
noise blanker, the latter presumably one on 
the well-known “Lamb” principle. These two 
are available as optional extras. 

The front panel has a pleasing appearance 
and the dial is comfortable and convenient to 
use and SSB signals are very easy to tune. The 


Front view of the Drake SPR-4 
receiver, a fully solid state 
design offering up to 24 HF 
ranges of 500KHz width. 



converted in another mixer, which has 
injection from a crystal oscillator on 
5.695MHz, to the last IF of 50KHz. Here, LC 
filters are used to further augment the 
adjustable selectivity facilities. 

As mentioned earlier, there are facilities 
for 24 switchable ranges, 2 3 of which are 
crystal locked and each covering 500KHz. 
The lowest range, 0.2-0.5MHz does not 
require a crystal. This all means that a 
maximum of 11.8MHz can be covered, of the 
possible 29.8MHz. As supplied, the receiver is 
equipped with nine crystals, which enables 
the following ranges to be covered — 
0.2-0.5MHz, 0.5-1.0MHz, 1.0-1.6MHz, 

6.0-6.5MHz, 7.0-7.5MHz, 9.5-10MHz, 

11.5- 12MHZ, 15-15.5MHz, 17.5-18MHz, 

21.5- 22MHz. It should be noted that some 
overtuning is possible, thus permitting the 
broadcast band to 1.6MHz to be fully 
covered. 

When ranges are required in addition to 
those normally supplied, suitable crystals may 
be obtained from the receiver manufacturer. 
With each crystal is also supplied a “decal” 
transfer, which is applied to the appropriate 
spot on the frequency range dial. As the 
previously quoted frequency ranges are 
allotted consecutively on the dial, this means 
that any additions must be located in any of 
the blank spaces and not necessarily in 
numerical order, frequency wise. 

The main tuning dial is very clear and 
frequency may be read off to within lKHz, 
provided calibration has been checked to 
make sure that the dial is accurate at the 
point in question. The dial drive is via what 
appears to be nylon gears, which are smooth 
and free from any sign of backlash. 
Calibrations on the dial are from 0-500KHz, 


dial movement is quite dead in its action, as 
there is no flywheel which would allow any 
quick spinning of the dial from one end of the 
range to the other. However, this is only a 
slight disadvantage. Behind the AF gain and 
and notch filter knobs, each has an arm 
protruding, being for the RF gain and 
calibrate-noise blanker selectors respectively. 
While these arms are effective and their use is 
secondary, it would possibly have been better 
to use some sort of concentric knobs. 

Due to the modern design of the receiver, 
stability is of a high order. The AGC system, 
which is effective on all modes, AM, CW and 
SSB, is excellent and could be expected to be 
able to deal with any signal level, from the 
very weakest to the very strongest. While no 
figures are given for the skirt selectivity of 
each of the three available settings, this 
appears to be very good and up to the 
standard one would expect from a high grade 
communications receiver. 

The model SPR-4 may be powered from 
120VAC, 240VAC, or 12VDC. This means 
that the unit may be used for fixed stations, 
mobile where 12 volts DC is available and it 
may even be used portable with dry cells. To 
this end, it is possible to switch off the dial 
lamps which consume more power than the 
receiver proper. The cabinet of the complete 
unit measures 10%in wide, SVixn high, 1 lVfcin 
deep and this includes a built-in speaker. 

The price of the basic receiver, as quoted 
in the June issue of “Electronics Australia”, is 
$477.00 plus sales tax. Supplies are available 
ex stock from Elmeasco Instruments Pty Ltd, 
PO Box 334, Brookvale, NSW and PO Box 14, 
St Kilda South, Victoria, to whom further 
inquiries may be directed. (I.L.P.) 
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4cl 1 a nnel/2chan nel 

top choices for the new world of sc>und 


1730SS 


1730DSS / A A-BIOO 


An entirely new world of sound has been 
created by AKAFs electronics engineers 
who have developed a new and sophisti¬ 
cated line of 4-channel surround stereo 
equipment. Included in this line are the 
exciting 1730-SS 4-Channel/2-Channel 
Stereo Tape Recorder and the 1730D-SS 
4-Channel/2-Channel Stereo Tape Deck. 
With either system, you’re completely 
surrounded in sound with four speakers 
...left and right in front, and left and 
right in the rear. This system gives you a 
real “sense of presence”, the feeling of 
being exactly in the middle of a live 
performance. Both models are designed 
to be used for not only 4-channel stereo 
but also 2-channel stereo as well. 


The 1730-SS, equipped with a built-in 
2-channel amplifier and 2 speakers, is de¬ 
signed for amazing versatility. Not only 
can it be used as a complete 2-channel 
stereo tape recorder. By simply adding 
an extra pair of AKAI speakers to your 
existing 2-channel stereo amplifier/speak¬ 
er system, the 1730-SS can also be used as 
an exciting 4-channel stereo tape recorder. 

The 1730D-SS is perfectly matched with 
AKAI’s exclusive AA-6100 Solid State 
4-Channel System Pre-Main Amplifier 
for 4-channel stereo. 


Cross over to 4-channel stereo and 
enjoy the multidimensional sounds no 2- 
channel system can ever achieve. 


Audio & Video 


AKAI 


AKAI ELECTRIC CO.. LTD. 

Ohta-ku. Tokyo. Japan 


AKAI AUSTRALIA PTY. LTD.: 276 Castlereagh St., Sydney, N.S.W. Tel: 61-9881/146 Burwood Rd., Hawthorn, VICTORIA Tel: 81-0574/399 Montague Rd.,‘West End, Brisbane. QUEENSLAND Tel: 4-0171/8 
Arthur St., Unley, S.A. Tel: 71-1162/579 Murray St., Perth, W.A. Tel: 21-2561 SONNY COHEN & SON: 20 Isa St., Fyshwick, A.C.T. Tel: 9-1551 P & M DISTRIBUTORS PTY. LTD.: 87A Brisbane St., 
Launceston, Tasmania Tel: 2-5282 


122 ELECTRONICS Australia , July , 1971 

























Sansui AU-666 Stereo Amplifier 

Last month we reviewed the Sansui SR-2050C turntable/tone-arm combination 
Here we review a fitting companion to the turntable - the AU-666 solid state 
stereo amplifier, which has rated power output of 35 watts per channel into 8-ohm 
loads. It was submitted for review by Simon Gray Pty Ltd. 


The Sansui AU-666 is a medium-powered 
stereo amplifier which is very well finished, as 
we have come to expect of Japanese 
manufacturers. Overall dimensions are 16-3/8 
x 5 x 1 lin deep. An oiled walnut case is fitted 
and is included in the basic price. The front 
panel is an aluminium extrusion with a 
satin-black finish. Control knobs and lever 
switches are gold-anodised. 

As a matter of interest. The tone control 
potentiometers are fitted with clicker plates 
to give easily repeatable settings, as with 
switched controls. The tone control knobs are 
split for tonal adjustment of either channel, 
with both sections clutched together for 
normal operation. Apart from this, the tone 
control facilities on this amplifier are unique 
in that a “midrange” control is provided, 
which gives boost or cut of 5dB at lKHz. As 
such, it can do duty as a “presence control”, 
although strictly speaking its centre-frequency 
should be at around 3KHz to function 
correctly in this role. No matter how it is 
used, it will have to be treated with respect, as 
with conventional tone controls, otherwise 
the tonal balance of the resulting program will 
be anything but true-to-life. 

Other control knobs provide for input and 
speaker selection and for balance and volume 
control. Lever switches are provided for High 


and workmanlike. Input wiring on the rear 
panel and control circuitry on the front panel 
is screened by two cadmium-plated steel 
shields which ensure good isolation from 
power transformer leakage fields and any 
signal radiation from the power amplifiers. 
Undoubtedly, these shields contribute 
markedly to the excellent signal-to-noise ratio 
and separation between channels. 

It is the first Japanese amplifier we have 
tested which has fully complementary- 
symmetry output stages. The improved 
linearity which is theoretically possible with 
this output configuration seems to be borne 
out in practice, as the distortion figures for 
this amplifier are amongst the lowest we have 
obtained. More on this later. The power 
amplifier circuitry is also unusual for a 
Japanese manufacturer in that it has balanced 
positive and negative supply lines and 
differential input stages. This enables the 
elimination of the output coupling capacitor 
and the resulting power loss and phase shift 
which occurs at very low frequencies. 

Three “capacitance multiplier” stages 
provide filtering for the supply lines to the 
tone control and equalisation stages. The 
circuitry of the stages is quite conventional, 
apart from the midrange control mentioned 
previously. 


The Sansui A U-666 
amplifier features an 
output of more than 
40 watts per channel, 
at very low distortion. 



and Low filters. Muting, Loudness, Mode and 
Tape Monitor. A push-button operates the 
mains switch, while a pilot light and a stereo 
headphone socket complete the front panel 
array. The input selector caters for five sets of 
inputs: Microphone, Phone 1 and 2, Tuner 
and Aux. The speaker selector caters for two 
sets of loudspeakers, which may be used 
separately, together or both switched off for 
headphone listening. 

The High and Low filters have attenuation 
slopes of 6dB/octave and as such are only 
moderately useful for filtering out rumble or 
tape hiss; the variable-tone controls could do 
much the same job. The Muting switch is a 
feature which is becoming more common and 
reduces the gain of the system by 20dB for 
temporary interruptions to music listening. 
The loudness switch gives boost of 8dB at 
50Hz and 3dB at lOKHz for use when the 
volume control is at a low setting. The Tape 
Monitor switch allows playback from a 
recorder or the source being recorded. 

The rear panel of the amplifier, in addition 
to accommodating the inputs and outputs 
already mentioned, has four phono sockets 
for Tape recording and replay, with a parallel 
DIN socket. An additional four sockets are 
for Preamplifier out and Amplifier in, so that 
one could interpose an electronic crossover 
system (plus additional amplifiers) if one was 
sufficiently “well-heeled” and desired to do 
so. Three two-pin mains sockets provide 
power for accessories such as turntable and 
tuner. Two jack sockets are provided for 
microphones for either channel. Three fuses 
are provided, one for the mains and one for 
loudspeaker protection in each channel. 

The interior of the amplifier is very neat 


The final feature of the amplifier circuitry 
is something of a paradox. With 
direct-coupling from power amplifier input to 
output, the power amplifier is capable of 
delivering full power at sub-sonic frequencies 
to the loudspeaker, which could conceivably 
mean “bad news” to the loudspeaker. This is 
normally prevented by a low-frequency 
cut-off filter preceding the power amplifier 
input. However, if a fault develops in the 
amplifier, considerable DC or very low 
frequency energisation can be delivered to the 
loudspeaker. To avoid loudspeaker damage, a 
Triac “crowbar” circuit is installed which 
blows the loudspeaker protection fuse in the 
event of one of the above amplifier faults 
occurring. One has to hand it to the 
manufacturer for being cautious. 

In a listening test with the amplifier 
teamed with the SR-2050C turntable and a 
pair of high quality loudspeaker, the unit gave 
a most impressive account of itself. 
Background noise was very low, even with all 
controls at their maximum gain settings. It is 
remarkable just how quiet these modern solid 
state amplifiers can be, particularly when 
compared with the amplifiers produced 
several years ago. 

Measurements of the amplifier’s 
performance closely conformed to the 
manufacturer’s specification. Power output is 
rated at 35 watts continuous into 8-ohm loads 
and 45 watts continuous into 4-ohm loads. 
Harmonic distortion is rated at less than 0.5 
per cent at rated output. 

We measured continuous power output at 
32 watts per channel with both channels 
driven simultaneously into 8-ohm loads and 
35 watts with one channel driven. Into 4-ohm 




AVAILABLE from 

VIC.: 608 Collins St.. Melbourne 3000. 
61-2464 
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EASY on the EARS 


• LIGHTWEIGHT, very easy 
on the ears. 

• REMOVABLE sponge EAR 
PADS fit gently against the 
ears — not round them, 
no "boxed-in" feeling. 

® Can be used with any 

Tape Recorderor Amplifier. 


For Price 
& Delivery 

FILL IN 
COUPON 
NOW! 


SENNHEISER 

HD 414 

■Hi mam 

till!* 

Headphones 
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who needs 40 watts r.m.s.? 



But you live in a flat! Don’t worry 
— you’ve not been neglected by 
Wharfedale. The “Denton”, a 
bookshelf compact, has been 


Obviously, from the demand for 
the Wharfedale “Rosedale”, 
many music lovers have this 
substantial acoustic power 
requirement. Few speaker 
systems can handle 40 watts 
R.M.S. — and only a handful do 
it well. For sheer power handling 
capacity — free of colouration 
— the Wharfedale “Rosedale” 
leads this select group of high 
quality speaker systems. 

With its 15" bass reproducer 
completely isolated from the 5" 
mid-range speaker and the 1" 
high pressure tweeter, the 
“Rosedale” has an effective 
frequency range of 35 — 20,000 
Hz. Naturally it’s a glorious piece 
of furniture which will grace any 
tasteful domestic environment. 
Measuring 24" x 23" x 13V2", 
finishes available include oiled 
teak and polished walnut. The 
Wharfedale “Rosedale” will 
complement the highest quality 
amplifiers and signal sources. 


A separate 1" tweeter 
handles all notes and sounds 
over 1750 Hz. Power rating of 
the “Denton” is 15 watts R.M.S. 
These two fine British speaker 
systems are representative of 
the Wharfedale range; you can 
hear them all at your franchised 
Simon Gray dealer. When you 
do, listen for the musical 
transparency that identifies 
Wharfedale — for this intangible 
quality is the reason for 
Wharfedale’s international 
success. 


designed specifically for you. It 
measures only 15" x 9%" x 9" 
but has a conservatively quoted 
frequency response of 65 — 
17,000 Hz. This covers every 
musical instrument,every overtone. 

With a specially designed 
“Deltaflex” surround for the 8" 
bass/mid-range speaker, the 
major problem of small 
enclosures . . . cone break-up 
. . . has been solved by 
Wharfedale sound engineers. 

The speaker only reproduces the 
signal fed to it — and the 
result is clean bass registers 
and accurate “presence" in the 
mid-range. 


Easy sound to live with. 



Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 81 Yacca Rd., Seacliffe, S.A. Tel. 96 3107 


r 

i 

i 

i 

i 

i 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner's Music House, Smith Street, Darwin. Tel. 3801 
Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill Pty. Ltd., 613-615 Wellington Street, Perth. Tel. 21 7861 
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SANSUI AMPLIFIER. 

loads, continuous power was 45 watts with 
both channels driven or 48 watts with one 
channel driven singly. Harmonic distortion 
was a maximum of 0.15 per cent at lKHz at 
rated power into 8-ohm loads and 0.25 per 
cent at rated power into 4-ohm loads. At 
lower power levels, distortion was 
considerably reduced. At 1 watt into 8-ohm 
loads it was typically 0.08 per cent at lKHz. 
This conforms closely with the 
manufacturer’s curves for harmonic 
distortion. 

Frequency response at 1 watt was very 
good with minus ldB points at 20Hz and 
55 KHz. Separation between channels, using 
the Auxiliary input, ranged from minus 70dB 
with respect 35 watts into 8-ohms at 100Hz 
to minus 44dB at lOKHz, which is excellent. 
Signal-to-noise ratio was minus 82dB with 
respect to 35 watts into 8-ohms with the 
Auxiliary input open-circuit. With the Phono 
inputs, S/N ratio was better than minus 60dB 
with short-circuit input. Both of these figures 
are unweighted and are considerably better 
than the weighted S/N ratios of many other 
competitive amplifiers. 

Sensitivity of the two Phono inputs was 
1.8mV for 35 watts and the overload factor 
was very good — maximum input signal at 
lKHz was 60mV. Square wave response was 
very good, as can be expected from the 
extended frequency response. However, 
stability with capacitances shunting the load 
was not good. At power levels of several watts 
or higher, capacitances in the range of 0.0luF 
to 0.1 uF caused severe oscillation at 


frequencies above 1MHz. Indeed, with some 
values within this range, the amplifier was 
oscillating, whether or not signal was applied. 
While this fault does not always occur, and is 
not necessarily audible, it is undesirable and it 
should be possible to eliminate with a small 
circuit modification. We have observed similar 
faults in other Japanese amplifiers and would 
hope that their designers will give more 
attention to this detail in future. In the case 
of this amplifier, it mars a test report which is 
otherwise exceptional. 

The damping factor is 50 with 8-ohm 
loads. This parameter, which we normally do 
not mention in reviews, is the ratio of the 
amplifier output impedance to the load 
impedance. Many enthusiasts read too much 
significance into this figure. Any 
improvement in loudspeaker performance 
with amplifier damping factors above 20 is 
likely to be so small as to be academic and, in 
any case, the residual resistance in the 
connecting leads is likely to be more than the 
output impedance of the amplifier. This 
means that preoccupation with damping 
factors over about 20 is not justified. 

Summing up, if we are to judge from the 
AU-666 amplifier and the turntable reviewed 
last month, Sansui equipment is certainly a 
force to be reckoned with in the high fidelity 
market place. This applies particularly to the 
AU-666 amplifier, despite the small complaint 
mentioned above. Retail price of the AU-666, 
including sales tax, is $319. Sansui equipment 
is available from retail outlets throughout 
Australia. Trade inquiries should be directed 
to the Australian distributors, Simon Gray 
Pty Ltd, 28 Elizabeth Street, Melbourne, 
Victoria. (L.D.S.) 


" Excel" Cartridges 

Manufactured by the Excel Sound 
Corporation of Japan, the Excel range of 
moving magnet cartridges live up to their 
name. They are distributed in Australia by 
Goldring Engineering (Australasia) Pty Ltd. 

Superficially, all the cartridges have the 
same outward appearance but use different 
body and stylus assembly colours for 
identification. They are amongst the smallest 
and lightest cartridges we have seen; cartridge 
weight is a mere 5 grams. The stylus cantilever 
is also very small which must be a major 
factor in the low tip mass figures claimed. All 
cartridges have the now standard 15 degree 
vertical tracking angle and Vi-inch mounting 
centres. 

The cartridges are attractively presented in 
a clear plastic case and are supplied with 
mounting screws, solder terminals, stylus 
cover and brush and a small screwdriver. 

Model ES-70S is the cheapest in the line, 
with a black and satin chrome body and a 
blue stylus assembly. 

On music, the cartridge produces a very 
pleasant, bright sound with wide stable 
separation between channels. Most records 
can be tracked quite satisfactorily at 2 grams 
and we used this setting for our tests. 

Frequency response and channel 
separation were checked using the CBS 
STR-100 test record and a Hewlett-Packard 
HP331A analyser. With a cartridge load of 
47K and connecting cable capacitance of 
about 300pF, the frequency response was 
within ±2dB from 20Hz to 20KHz, which is 
excellent for a cartridge of this price range. 
Channel separation was better than 25dB 
from 100Hz to 4KHz, decreasing to 20dB at 
lOKHz, which is still good. Channel balance 
was within ldB over the whole range and 
channel separation from L to R and R to L 
was close to identical. 

The ES-70S tracked the +12dB drum test 
track of the W&G 25/2434 test record at 2 
grams. At 2.5 grams, it tracked the +16dB 
track, but with slight distortion. The 
waveform on sine wave signals was good over 
the whole range and square wave response was 
also very good. In short, the cartridge has a 
performance which must be classed as very 
good for its price range. 


One step up in the Excel range is the 
ES-70F, which has a black and gold cartridge 
body and a red stylus assembly. The ES-70E, 
with black and grey body and a yellow stylus 
assembly, is electrically identical with the 
ES-70F, except that it has an elliptical stylus. 

Using the same test conditions as before, 
frequency response was again within ±2dB 
from 20Hz to 20KHz. Channel separation 
ranged from minus 30dB at lKHz to minus 
20dB at lOKHz, for the ES-70F. Channel 
separation for the elliptical stylus model, 
ES-70E, was not quite so good, but was still 
minus 20dB at lOKHz which is quite 
adequate. Tracking performance of these two 
cartridges was better; at 2 grams they both 
tracked the +16dB test track of the W&G test 
record with very slight distortion. They could 
track all normal records at 1.5 grams. Square 
wave response was again exemplary. 

Model ES-70EX, with all-over satin 
chrome finish and elliptical stylus, is the top 
of the line and has the tightest specification. 

Frequency response of this cartridge was 
very smooth — within ldB from 400Hz to 
20KHz. Below 400Hz, the response 
characteristic rises gradually to a maximum of 
+ 3dB at 50Hz. This would neatly compensate 
some preamplifiers which do not supply the 
full required RIAA bass boost. Channel 
separation was excellent at -40dB at lKHz, 
tapering on both sides of this frequency to 
-20dB at 100Hz and lOKHz. Waveform on 
sine and square waves was very good. 

Strangely enough, the ES-70EX would not 
track the +16dB test track of the W&G test 
record at the maximum force of 2 grams, 
although it handled the 12dB band without 
trouble. Output voltage, as indicated by the 
specification, is low in comparison to most 
cartridges, so that the amplifier would have to 
have high gain. However, as the very good 
crosstalk figure indicates, the cartridge has a 
good signal-to-noise ratio, as did the others. 

In summary, the Excel range of cartridges 
must be regarded as very good value for 
money. They outperform many cartridges 
costing twice the price. Retail prices are as 
follows: ES-70S, $11; ES-70F, $13;ES-70E, 
$24; and ES-70EX, price on application. 

Excel cartridges are available from selected 
retail outlets throughout Australia. Further 
information can be obtained from the 
Australian distributors for Excel, Goldring 
Engineering (Australasia) Pty Ltd, 443 Kent 
Street, Sydney, NSW 2000. (L.D.S.) 
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ELECTRONICS P'L. 

Manufacture — Sales — Service 

392 Centre Rd., Bentleigh, Vic., 3204. 
Tel.: 97 4832. A.H. 97 5539 

PILLOW TALK TEACHES 
YOU A LESSON 

LEARN THE EASY WAY WHILE YOU 
SLEEP. LET YOUR SUBCONSCIOUS 
DO THE HARD WORK. WE NOW 
HAVE NEW STOCKS OF, ALL PARTS 
REQUIRED FOR THIS SMALL 
MIRACLE. 



TIME CLOCKS — AUTOSET WITH 
SINGLE ON/OFF SWITCHING FROM 
$19.95 PLUS POST 30 CENTS. 
ELECTROBOY SUPER TIME SWITCH 
JUST RELEASED 12 HOUR CLOCK 
PLUS 24 HOUR TIME CLOCK, UP TO 
72 PRESET SWITCHING OPERATIONS 
$36.98 PLUS POSTAGE 40 CENTS. 




ENDLESS TAPES—AKAI, A.E.I. 200ft. 
ENDLESS TAPE *$8.86 plus postage 15 
cents, BASF LP36/45. 150 ft. ENDLESS 
TAPE $5.80 plus postage 15 cents. BASF 
LP/36/90 300 ft. ENDLESS TAPE $8.90 
plus postage 15 cents. 


PILLOW-PHONES—Large 3” PILLOW 
SPEAKER 6ft cord. $4.95 plus postage 
20 cents Type G 1202 Pillow Speaker 
(BLACK) $2.95 plus postage 15 cents 
COMPACT super Pillow Speaker 
(CREAM) $3.95 plus postage 15 cents. 


Electronic and general musical Instruments, 
guitar amplifiers, fuzz boxes, pep boxes, cry 
babies, reverb units. Stocks include a large 
range of accessories and spare parts to suit, 
electronic home projects and amateurs’ re¬ 
quirements. Specialising in unusual and hard- 
to-get parts. 


TAIL ORDERS, SEND POSTAL NOTE, 
:HEQUE OR MONEY ORDER, PLEASE ADD 
OSTAGE. INQUIRIES SEND SELF- 
ADDRESSED, STAMPED ENVELOPE. OUR 
.AY-BY IS AT YOUR SERVICE. HIRE PUR¬ 
CHASE CATV ALSO BE ARRANGED. 
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TRADE RELEASES.in brief 

PLESSEY DUCON PTY LTD, Professional 
Components Department, PO Box 2, 
Villawood, NSW 2163, has been appointed 
Australian distributor for Riverohm cermet 
micro-resistors manufactured by Fuji Industry 
Co Ltd, Japan. High purity ceramic substrate 
with very closely controlled cermet resistance 
paste provides a microminiature size with very 


* 



high reliability. The resistors have a power 
ratine of 1/16W, a diameter of 3mm, and are 
fitted with radial. leads suitable for direct 
mounting into printed wiring boards. 
Identification is by three-band colour coding. 
Characteristics include: Resistance values 
from 33 ohms to 100K; standard tolerance 
+ 5 per cent; voltage rating 100V DC; 
temperature range -40°C to +12 5°C; 
temperature coefficient ±700ppm/°C. 

SINGER PRODUCTS CO INC, 30 Church 
Street, New York, NY 10007, USA, has been 
appointed export agent for GC Electronics, a 
division of Hydrometals Inc. GC Electronics 
manufacturers and distributes a full range of 
electronic parts, hardware, accessories, 
chemicals and supplies for service technicians, 
engineering laboratories, hobbyists, 
consumers, and industry. Included are the 
Audiotex line of equipment, Walsco chassis 
punches, drives and belts, and the full line of 
Electrocraft plugs, jacks, and connectors, etc. 

Among the latest products available from 
GC Electronics is the Audiotex solid-state 


auto alarm, catalog no 30-3180, This low-cost 
alarm uses no special tripping or triggerings 
switches, but ratner detects any sudden drop 
(even a few mV) in battery voltage. Such a 
drop occurs when a door is opened, 
automatically turning on the dome light, or 
when a lighted glove compartment, truck or 
engine compartment is opened. It is also 
activated when the starter is used* the 
headlights turned on, or even when the radio 
is turned on. However, the winding current 
drawn periodically by dashboard clocks will 
not trigger the alarm. A sudden voltage drop 
triggers on SCR which activates the alarm - a 
loud emergency bell. The electronics module 
and other components are mounted quickly 
using contact adhesive. 

AMALGAMATED WIRELESS (A’SIA) 
LTD, Engineering Products Division, PO Box 
96, North Ryde, NSW 2113, has been 
appointed Australian distributor for cathode 
ray oscilloscopes manufactured by Iwatsu 
Electric Co, Tokyo, Japan. The instruments 
range from comparatively simple models with 
bandwidths of a few MHz to complex models 
with real-time bandwidths of 300MHz, and 
sampling oscilloscopes with performance 
capabilities to 18GHz. Each oscilloscope is 
supplied with accessories including probes, 
cables, tools, etc, and a comprehensive 
operating and maintenance handbook. Other 
accessories, such as current probes, filters, and 
attenuators, are also available. 



A typical Iwatsu oscilloscope, the SS-4500, 
now available through A WA. 

WARBURTON FRANKI PTY LTD, PO 
Box 182, Chatswood, NSW 2067. Agent for 
SGS, Italy. Monolithic MSI devices, T7441A, 
T7490 and T7493. The T7441A is a BCD to 
decimal decoder which incorporates high 
performance output transistors to drive 
gas-filled cold-cathode indicators. The 10 
high-breakdown NPN transistors have a 
maximum reverse current of 50uA at 55V 
over the operating temperature range. The 
T7490 is a high speed decade counter which 
features internal interconnection of four 
dual-rank, master-slave flip-flops, providing 
both decade and divide-by-two and 
divide-by-five counters. A gated direct reset 
line inhibits count inputs and returns all 
outputs to logical zero or to a BCD count of 
nine. The BCD outputs are placed to coincide 
the BCD inputs of the T7441A. The T7493 is 
a 4-bit binary counter which provides high 
speed divide-by-two master-slave flip-flops 
internally interconnected. A gated direct reset 
line inhibits count inputs and simultaneously 
returns the four flip-flops to logical zero. The 
three circuits are completely compatible with 
TTL and DTL logic families. They are 
supplied in plastic dual-in-line packages for a 
temperature range of CPC to +70°C 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060. SAA conversion slide, for 
the interconversion of values in the imperial 
and metric systems of measurement. It will 
convert, up to six significant figures, units of 
area, volume, mass, force, pressure and stress, 
length, and temperature. It not only shows 
the imperial and metric units and their 


PERTH ELECTRONIC PARTS CENTRE 


PLAYM ASTER 132 
TUNER AMPLIFIER KIT 
40W PER CHANNEL. 




DIGITAL CLOCKS 240V, 2W 

1 2 Hour, plu* Seconds. 
•Tmenslons 169 x 72 x 
79mm. SPECIAL--S11.75. 
Pack and Post. 60c. Also 
new models 24 hr type from 
$16.60. 

PACKS! (g) 


SEMI 


10—Low nols« 

T 5 S* li”! 

1tN2926 Y 


CONDUCTOK PACKS 

NAND ^TE^STID ° 
SILICON SjyGEKMANIUM 

10—Low nol*e Audio 

" %r. ,c : ».o. 

M6 VP *. S ""' $2.93 
$2.93 

10 lar »p/lV 3603 S2.9S 
10—RF High Gain $2.95 

1 VHP fim! 2N3564 $3.50 

10 —°ffl|gn. 

Matched pair* $3.25 
10“-—Audio Silicon 
PNP slm. 

2N3- 


$3.25 


5——S Com 

»WlooS$n.u 

1 2N3055^ BNl>Y4o $2.00 

,-? r Np 2 V fc7f 


7js € Vf v- AF - 




.-F117, 

or 10 for . . . $3.< 

1— PNP Power Out¬ 
put. ilm. 2N- 
301. 2N2148 

ADI 49 . . $1.40 


L'pf 


.... 102 . . . . ea. $ 1.10 

Mf»F 105—2N5459 $1.30 

fi.'fS 

TIS8B—2N52 2 45 581 ll.'lO 

All SINCLAIR AMPLIFIERS 
STOCKED 

FAINTED CIRCUIT BOARDS 

For E.A. Projects. 

1 Watt Philips 1C. 

Board 65c. 


BASIC POWER SUPPLY 

Kit 6-1 2V. Contains Trans¬ 
former. Rectifier. Capacitor 
and Instructions. 

$3.85. P. and P. 50c. 



TRIO COMMUNICATION 
RECEIVER MODEL 9R-59DS 
$178 

4 band receiver covering 
550 Kc/s to 80 Mc/s con¬ 
tinuous and electrical band- 
spread on 10. 15. 20, 40 
and 80 metres. 8 valve plus 
7 diode circuit. 4/8 ohm 
output and phone Jack. 
SSB-CW • ANL • Variable 
BFO • S meter • Sep. 
bandspread dial • IF 455 
Kc/s • Audio output 1.5 
W. • Variable RF and AF 
gain controls. 115/250V. 
A.C. Mains. Beautifully de¬ 
signed. 

STEREO HEADPHONE 
SPECIAL 


$4.95 



P-P. 

SOc 


AUDIO AMPLIFIER 
MODULES AND KITS 

1 watt to 100 watt. 

1 w 1C kit .... $5.90 

10W Kit.$11.00 

Mullard 10710 Kit. com¬ 
plete .$72.00 

Also Tuner Kits. 



7W Stereo Amplifier. 50- 
20.000 Hz. In oiled timber 
Cabinet. $34.50 Complete. 
Plus $1.00 Post and Pack. 


BFB 455 38c 

SFB 4S5A. 68c 

SFD 455B. 80c 



SMALLEST RADIO KIT 
IN AUSTRALIA 

1 5 / 8in x 1 5/8 x 15/16ln. 
Usese 2 Silicon Transistors 
and High Impedance Mag¬ 
netic Earphone. 

5-stage Reflex Circuit and 
Ferrite Aerial. 

Complete Kit with Instruc¬ 
tions $6.75. 35c Pack-Post. 

Batteries required: 2 Mer¬ 
cury Cells Type RM675. 



TRANSISTOR RADIO KIT 

6 Silicon Transistors and 
complete with Instruction 
book, carrying case and ear¬ 
phones. 

Special Price . . . . *10.25 

Wired.$11.75 

Post and pack 75c. 



SPECIAL MODELI! 

8 TRANSISTOR RADIO KIT. 
USES SILICON TRANSIS¬ 
TORS AND DIODES. COM¬ 
PLETE with Instructions. 
Carrying Case and ear¬ 
phone. $16.50. Wired. 
Tested $18.50. Post and 
Pack 75c._ , 




BOYS' CRYSTAL SET KIT 

Complete with plastic Cabi¬ 
net. earphone and instruc¬ 
tions. 

$2.50 Plus post 50c. 
Extra—Add-on Kit. Convert 
your crystal set to a one 
Transistor • Radio. 

$1.50 Plus Batterv. 


WILLIS TRADING CO. 

G.P.O. Box X2217, PERTH, W.A. 6001 
445 MURRAY STREET, PERTH, 
Telephone 21 7609. 
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conversion factors, but also gives a wide range 
of actual values in both systems, thereby 
permitting many direct calculations to be 
made. Conversions in the Birmingham, SWG 
and AWG wire gauge sizes are also given. The 
slide has a plastic outer case, is well finished 
and comes in a PVC wallet with instructions. 
It measures 260mm x 135mm. The price is $2 
from all SAA offices. 

EMI (AUSTRALIA) LTD, 301 Castlereagh 
Street, Sydney, 2000. Agent EMI Electronics 
Ltd, UK, Intensifiei vidicon tube, the Eibtron 
type 9777. Said to have more than 250 times 
the sensitivity of a conventional 26mm vidicon, 
the new tube produces television pictures at 
illumination levels down to half moonlight 
conditions. It uses electron bombardment 
induced conductivity in a zinc sulphide target 
together with a high sensitivity S20/S25 
photocathode. The image section is all 
electrostatic, and the scanning portion similar 
to a conventional 13mm magnetic vidicon. 
The 9777 is suitable for use in a wide range of 
CCTV applications which may operate on a 
24-hour basis, including traffic surveillance 
and security systems. 

AMALGAMATED WIRELESS (A’SIA) 
LTD, Engineering Products Division, PO Box 
96, North Ryde, NSW 2113, has changed its 
telephone number (from June 27) to 888 8111 

W. G. BOOTH PTY LTD, 39 Church 
Street, Hawthorn, Vic 3122, will shortly 
begin Australian manufacture of the “AB” 
range of rotary switches. Included will be the 
model PYT, 12-position rotary wafer switch 
suitable for applications in a variety of 
environments. The PYT has moulded stators 
and rotors for high insulation resistance. 
Heavily silver plated contact clips and rotor 
blades of high quality non-ferrous material 
give low contact resistance. Wafers are of 
self-spacing design with deep castellations to 
give complete support to the contact clips. 

PLESSEY DUCON PTY LTD. PO Box 2, 
Villawood, NSW 2163. Silicon gate products. 
The company announces it is able to offer 
MOS ICs as complex and advanced as any 
commercially available. Recent additions are 
as follows: 

Silicon gate MOS memories: MP11011, 
256-bit static random access memory, access 
time 500nS; MP1101, 256-bit random access 
memory, access time luS. 

Silicon gate MOS shift registers: MP1402, 

3 uad 256-bit dynamic shift register; MP1403, 
ual 512-bit dynamic shift register; MP1404, 
single 1024-bit dynamic shift register; 
MP1405, single 512-bit dynamic shift register 
with recirculate; MP1406, dual 100-bit 
dynamic shift register with free-drain outputs 
and temperature specification -55 to +1257C; 





The front panels illustrated above are manu¬ 
factured by Heating Systems Pty ltd for use 
with recent “Electronics Australia” projects. 
Further information on these panels and 
other metalwork for “Electronics Australia” 
projects can be obtained from Heating Systems 
Pty Ltd, 19-21 The Boulevarde , Caringbah, 
NSW 2229. 


MP1407, dual 100-bit dynamic shift register 
with 20K resistor from VDD output and -55 
to + 125°C temperature specification; 
MP1506, dual 100-bit dynamic shift register 
with free-drain output and 0 to 70°C 
temperature specification; MP1507, dual 
100-bit dynamic shift register with 2OK 
resistor from VDD output and -25 to +70°C 
temperature specification. 

FERGUSON TRANSFORMERS PTY 
LTD has restyled its range of soldering iron 
transformers. The transformers are now 
housed in a compact metal case with carrying 
handle, soldering iron cradle and pilot light. 



Illustrated here is the Type TS7/20B, suitable 
for 20W irons, and having tapped outputs for 
5V, 6V and 7V. Other transformers in the 
Ferguson range have been similarly styled. 
The transformers are available through normal 
trade channels but details of the full range 
available in this series can be obtained by 
writing to Ferguson Transformers Pty Ltd, 
331 High St, Chatswood, NSW 2067. 

WARBURTON FRANKI PTY LTD, PO 
Box 182, Chatswood, NSW 2067, has been 
appointed sole Australian distributor for Tally 
Corporation, Seattle, USA, manufacturer of 
data communication systems and computer 
peripheral equipment. Warburton Franki has 
also been registered as an approved Tally field 
service organisation, and is equipped to 
undertake repairs and routine service on most 
Tally equipment in use at present. 

TECNICO ELECTRONICS, PO Box 12, 
Marrickville, NSW 2204, has established a fast 
prototype service for runs of up to 20 printed 
wiring boards, The service covers 
photography, printing, etching, drilling, 
simple notching, tin plating, and gold edge 
connectors. Artwork can also be prepared but 
extra time is needed. The object is to enable a 
designer to prove his circuitry before going 
into quantity production, but is also suitable 
for small production runs, 

ELMEASCO INSTRUMENTS PTY LTD, 
PO Box 334, Brookvale, NSW 2100, has been 
appointed Australian representative for the 
products of Beckman Instruments Inc, of 
USA and Scotland, excluding those products 
manufactured by the scientific and chemical 
divisions. 

SIMON GRAY PTY LTD has opened new 
offices in Canberra, Sydney and Adelaide. 
The Canberra office has been moved to 25 
Molonglo Mall, Fyshwick, ACT 2600. The 
telephone number is 95 6526. New offices 
and showrooms for the NSW branch have 
been opened at 53 Victorial Avenue, 
Chatswood, NSW 2067 with the phone 
number 40 4522, A new SA branch office has 
been opened at 81 Yacca Road, Seacliffe, SA 
5049 (96 3107) under Mr Jim Olsen as 
manager. 

KIT-SETS AUSTRALIA PTY LTD, PO 
Box 176, Dee Why, NSW 2099, has moved its 
sales section to Shop 2, 21 Oaks Avenue, Dee 
Why. The company says the move has become 
necessary due to the rapid expansion of the 
sales section. The phone number remains the 
same: 982 5571. ® 


“OXFORD" 

RADIO CHASSIS— 
INSTRUMENT CASE- 
ENGRAVED it PRINTED PANEL 

“IINI BOXES” 

(Alffliniun) 

For metalwork or front panels 

ALL stock from our store 

PAYMASTER 132 
June-July 71 

PAYMASTER 130 
Jan. 71 

RESISTOR & CAPACITOR 
Case Feb. 71 

VHF POWER MATCH 
Feb. 71 

DELAHET MK II 
Jan-Feb-Mar 71 

110/160 RECEIVER S/W 
Aug. 70 

240 COMM. RECEIVER 
Jan.-Feb. 70 

ALL TRAIN CONTROLS 
Feb. & Mar. 67. Feb. 68 
Mar. 71. Apr. 68. Apr. 71 

MANUFACTURER OF 
'CONTINENTAL' ELECTRIC 
RANGES 

HEATING SYSTEMS 
PTY. LTD. 

19-21 The Boulevarde, 
Caringbah 2229 
Phone 525-5222 
5 lines 
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. . . top recording tape 
in the U.S.A. 

—now fully imported 
for connoisseurs 
in Australia 


Brand 7 is professional quality tape with 
increased output and reduced distortion. 

Better frequency response and improved 
uniformity for lower modulation 

J&Sk 

Brand • 7 tape is calendered to 
achieve a smoother oxide sur- j&k 

face with dry synthetic lub- jSb 

ricant to eliminate squeal, 
gumming of heads and 
reduce head wear. 

BRAND 7 GIVES 
SHARPER BRIGHTER 
RECORDINGS. 

Each reel has 

our coded leader 

tape and alumi- 

nium foil sensing 

and cueing strips pre- 

spliced to the beginning 

and end. Green leader indicates 

the beginning—red leader indicates 

the end. Aluminium foil sensing material 

for use with automatic stop and reverse 

control recorders and auto sensing devices. 

Brand 7 is available in 5” x 600* reels at $2.50 

to 7" x 3600’ reels at $13.25. 


Trade Enquiries: Green Corporation Ltd. 


2a Waverly St. r BONDI JUNCTION. 389-8733 

Available at all good tape recorder and sound specialists throughout Australia 


ELECTRONICS Australia , July, 1971 


128 


















TECHNICAL BOOKS 
AND PUBLICATIONS 


Servicing Text 

PRACTICAL ELECTRONIC SERVICING 
TECHNIQUES, by Larry Allen. 
Published by Tab Books, USA, 1970. 
Soft covers, 8 ! / 2 in x 5V£in, 255 pages, 
numerous line drawings and 
photographs. Price in Australia $6.15 
($9.95 hard covers). 

As is often the case with books of this 
general type, it is not easy to assess just how 
valuable they are likely to be in any particular 
situation. A great deal depends on the reader’s 
existing knowledge and experience; if this is 
too limited, the value of certain techniques 
may not be fully appreciated because the 
reader is not familiar with the problem. And 
in fairness to the present author, it must be 
emphasised that nowhere does he claim that his 
book will turn a raw recruit into a fully 
fledged serviceman in a few easy lessons. 

At the other end of the scale, the 
experienced serviceman may feel that such 
books have little to offer; that, while he might 
pick up an odd hint or two, this would hardly 
justify the cost. 

Possibly the reader most likely to benefit 
from such books is the practising serviceman, 
either on his own or in someone else’s 
employ, who feels that he lacks practical 
experience. Studied in conjunction with 
practical problems which resemble those 
discussed, such texts can be a most effective 
teacher. 

On the debit side, as far as Australian 
readers are concerned, is the fact that some 
techniques are foreign to this country. Colour 
TV, UHF TV, dual standard TV receivers, and 
stereo FM transmissions, for example, are not 
part of the local scene, although some 
undoubtedly will be in the future. This is not 
a disadvantage in itself; it simply means that 
part of what one buys may not be of any real 
use, at least not immediately. 

“Practical Electronic Servicing 
Techniques” is a general book on servicing. 
The author aims to set the reader on 
the path to being able to service all kinds of 
electronic equipment. In the preface he points 
out that a serviceman needs to have, (1) a 
sound basic understanding of troubleshooting 
theory and practice, (2) a broad knowledge of 
fundamental electronic systems and 
equipment and, (3) a practical approach to 
servicing that helps build self confidence 
through success. To this he adds that the best 
technicians are those who also know what 
really goes on inside their test instruments; a 
point well made. 

The book is divided into five parts: (1) 
The Principle Behind Tough Dog 
Troubleshooting, (2) Tough Dog Audio 
Equipment, (3) Becoming Friendly With 
Transistor Equipment, (4) Simplifying 
Television Repairs, (5) Test Instruments and 
Shop Efficiency. 

There are 19 chapters in all. Space does 
not permit a detailed listing of each one, but 
they range from “What is Troubleshooting” 
through DC faults, valve faults, transistor 
faults, use of the CRO, automatic turntables, 


tapedecks, transistor equipment, TV 
alignment, sweep and sync problems, the 
CRO for colour, basic test instruments, 
instruments for two-way radio, to the final 
chapter on planning the service business. 

Our copy from Grenville Publishing Co 
Pty Ltd, 401 Pitt St, Sydney, NSW 2000 
(P.G.W.) 


Closed-Circuit TV 

CLOSED-CIRCUIT TV FOR ENGINEERS & 
TECHNICIANS, by L. C. Showalter. 
Published by W. Foulsham and Co, 
Slough, Bucks, England, 1969. Hard 
covers, 6 in x 9in, 272pp, many circuits 
and diagrams. Price in Australia $8.50. 

This is a Foulsham-Sams volume, having 
been originally published by Howard Sams of 
the USA in 1969. As with other 
Foulsham-Sams books, there is a new title 
page and an introduction for the English 
reader. 

As the title suggests, the book is intended 
as an introduction to and a basic reference 
text on CCTV for technicians and 
broadcasting engineers. It assumes a basic 
background in electronics, but no advanced 
maths or circuit analysis. The book is 
essentially practical in orientation, although 
much useful design data is presented. 

The chapters progress logically through 
the subject, to assist those without initial 
background in basic television concepts. The 
material covered is well indicated by the 
chapter headings: 1 - Introduction to 

Television; 2 - Cathode Ray Tubes; 3 - Sync 
Generators; 4 - Television Cameras; 5 - 
Television Monitors; 6 - Supporting 

Equipment; 7 - Lighting; 8 - Optics; 9 - 
Television Recording; 10 - Testing and 
Maintenance. The book ends with a subject 
index. 

As one might expect from the date of 
publication, the text is fairly up-to-date. Most 
of the equipment shown In the illustrations is 
solid-state and of recent manufacture, 
although the latest low cost cameras and 
domestic video recorders are not covered, the 
circuitry shown in diagrams is generally 
solid-state, although FETs are not mentioned 
in the . section on video preamps, and only 
standard UJT devices are shown in that 
covering sweep and sync circuits. Lead-oxide 
target camera tubes are covered, as also are 
tungsten-halogen lamps; but colour TV and 
vertical-interval test signals (VITS) are not. 

The text seems to this reviewer to be well 
written, dealing clearly and concisely with the 
concepts involved. It is well complemented by 
the illustrations. In short, the book appears to 
provide quite a thorough basic introduction 
to CCTV principles and techniques, and 
should be very useful as a textbook and 
reference. Apart from those for whom it was 
specifically written, it should also be of 
interest to radio amateurs experimenting with 
ATV 

The review copy came from the Australian 
agents for Foulsham, Grenville Publishing 


Company. This firm advises that the book is 
available from all technical and 
comprehensive bookstores. (J.R.) 

Electronic Music 

ELECTRONIC MUSICAL INSTRUMENTS, 
by Norman Crowhurst. Published by 
TAB Books, Blue Ridge Summit, Pa, 
USA. Stiff paper covers, 188 pages, SVi x 
5 inches, illustrated with numerous line 
drawings and circuit diagrams, and some 
half tones. Price in Australia $6.15, or 
with hard covers $9.95. 

The penetration of electronics into the 
realms of music has been going on steadily for 
many years - in fact, right from the time of 
the first electric recording. The past 20 years 
has seen a tremendous acceleration in the 
development of purely electronic devices for 
performers, as distinct from electronic 
systems for recording and playback of music. 
At one end of the scale there are the simple 
transducers and amplifiers used by individual 
performers to amplify or possibly enhance 
their performances. At the other extreme 
there are the synthesisers, capable of 
performing a whole musical score in the hands 
of a skilled user. In between there are 
numerous systems, from quite simple to 
relatively elaborate, including the electronic 
organs and “pianos”, and others designed to 
produce some special effects. 

The staff of “Electronics Australia” are 
keenly aware that there is a large body of 
readers interested in this field, as questions on 
the subject are raised in numerous letters 
received in the editorial offices. For these, 
this book should form a useful introduction 


AlWAYS RtlY OH It.D.S. 

SPECIALS 

Philips Tuner Kit consisting 

R ot Module. Gang. Cond. 

and Loopstick $13.26 NETT 
Audio amp module 200 
M.W. input sensitirtiy 6 
M.W. input sensitivity 6 
8 watt stereo kit consisting 
of 2 audio modules 8 watt 
per side type 601 with 
heat sink and output tran¬ 
sistor assembly 611. Pull 
price $30.00 nett. 

The Independent Wholesaler 

RADIO DESPATCH 
SERVICE 

Radio and Electrical Distributors 

869 GEORGE STREET, 
SYDNEY. 

Corner George and Harris Streets 
Telephone 211-0816, 211-0191 

Open Saturday mornings 
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Measuring ranges of 

O-tOAAC 

20,000 o.p.v., with 
AUTOMATIC 
overload protection 



MULTITESTER 

Designed and engineered with 29 measuring ranges for versatility and 
accuracy in measuring voltages, currents and resistances in servicing and 
maintenance of radio, TV and other instruments. The KEW 6610 includes 
automatic overload protection and a slightly sloped mirror scale meter face 
for accurate reading. ‘Turn around’ lead plugs, interchangeable battery 
and dust-proof operating components qualify this tester as handy and 
dependable. 


DC Voltage: 

AC Voltage: 

DC Current: 
AC Current: 
Resistance: 
Decibel: 
Accuracy: 


Accessories: 

Dimensions: 

Weight: 


0-1-2.5-5-10-25-50-100-250-500- 
1,000V (20,000<}/V) 

0-1-2.5-5-10-25-50-100-250—500-1,000V 
(20,000fi/V) 

0-50M-2.5 mA-25 mA-500 mA 
0-10A 

0-5K-50K-500K-5MQ 
—20 +22 dB (0 dB =lmW, 600Q) 

DC Voltage 3% of full scale 
AC Voltage 3% of full scale (above 5V range) 
5% of. full scale (IV, 2.5V range) 
DC Current 3% of full scale 
AC Current 4% of full scale 
Resistance 3% of scale length 
Complete with Vinyl case 
7 9/32" x 4" x 1 47/64" 

Approx. 0.9 lbs 

PRICE: $23 plus sales tax 


Distributed by: 


JACOBY# 

MITCHELL 


SYDNEY 26 2651 

MELBOURNE 30 2491 

ADELAIDE 53 6117 


BRISBANE 

PERTH 

LAUNCESTON 
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to the subject. Mr Crowhurst is a very 
experienced technical author, who not only 
knows his subject thoroughly but is also 
blessed with a rational style of writing which 
indicates precision of thought and clarity of 
mind. Accordingly, the reader has no 
difficulty in following the discussion and is 
never in doubt about the author’s intentions. 

Chapter 1, “Electronics and Music”, is 
mainly concerned with a description of 
traditional instruments, and explains how 
they produce their range of sounds, then 
follows a brief discussion on how these 
sounds can be electronically amplified or 
modified. The theme is enlarged in Chapter 2, 
“Amplification of Traditional Instruments”, 
which is mainly concerned with the use of 
microphones and pickups, the types used and 
their placement within or on the case of the 
instrument. 

Chapter 3 deals with “Electronic 
Modifiers”, used with traditional instruments 
or derivations of them, the change in the 
particular quality of their sounds. With the 
aid of diagrams of waveforms, the author 
explains how the characteristic timbre of an 
instrument can be changed by adding or 
subtracting harmonics or introducing phase 
shifts by electronic processing. Simple circuit 
diagrams of the circuits employed are also 
included. 

Chapter 4, “Fully Electronic 
Instruments”, traces the development of such 
instruments from the Theremin, named by 
the author as the first of the line, and 
proceeds from there to the full scale 
synthesiser of today. Some of the shaping 
networks and frequency dividers used are 
discussed, as well as the basic systems used in 
electronic organs. Electronic percussion 
instruments also come under notice, with a 
discussion of how they operate and how they 
may be added to an existing electronic organ. 

Chapter 5 is concerned with “Amplifiers 
and Speaker Systems” in so far as they effect 
the operation of electronic musical 
instruments; and Chapter 6, “Synthesisers”, 
traces the development of these highly 
complex systems from the first 
paper-tape-driven system developed in the 
RCA laboratories to those now being used in 
increasing frequencies in the recording 
industry. Chapter 7, “Troubleshooting”, 
describes some of the faults likely to occur in 
the various systems, and how to locate and 
cure them. Finally, Chapter 8, entitled “Your 
Place in Electronic Music” contains some 
general advice without making any specific 
point - this is easily the least useful chapter 
in the book. 

Intending purchasers should be aware that 
this is a “how it works” book, not one 
containing constructional projects. Although 
it is profusely illustrated with schematic and 
circuit diagrams, these are intended to assist 
understanding, not to show how to make up 
electronic musical instruments. As an 
introduction to the subject it can be 
recommended, but it will not give the reader 
more than a superficial knowledge of the 
overall scene. 

Our review copy came from Grenville 
Publishing Co. Pty Ltd, 401 Pitt Street, 
Sydney 2000. (H.A.T.) 

Hobby Projects 

SIMPLE TRANSISTOR PROJECTS FOR 
HOBBYISTS & STUDENTS, by Larry 
Steckler. Published by Tab Books, Blue 
Ridge Summit, Pennsylvania, 1970. Soft 
covers, 5 J /2in x SVSin, 192pp, many 
circuits and diagrams. Price in Australia 
$6.15 paperback, $9.95 hard covers. 

This is one of the circuit-anthology type 
bool... so beloved among our American 
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triends, with the emphasis mainly on 
interesting schematic circuits. There is a 
minimum of theory and constructional 
information, although in some of the sections 
there is a little more emphasis on the “why 
and how” than in many such volumes. 

Although the title suggests that all of the 
circuits presented would be quite simple, this 
is not entirely so. Towards the end of the 
book there are diagrams of complete digital 
voltmeters and counters, digital organ tone 
generators, laboratory regulated power 
supplies, stereo amplifiers and so on. However 
there are many circuits and projects of a 
simpler nature, which should appeal to the 
less experienced hobbyist. 

The chapters are headed: 1 - 
Introduction; 2 - Projects for the Home and 
Car; 3 ~ More Projects for the Home and Car; 
4 - Gadgets for the Home; 5 - Trigac 
Projects; 6 - Projects Using ICs. These 
headings are not entirely accurate, however. 
For example the last project in the fourth 
chapter deals with a 30-watt 175MHz VHF 
Power Amplifier, which is hardly the type of 
“gadget” one would expect to find in every 
home! 

Incidentally the first item in the same 
chapter describes an “Electronic Bachelor 
Light” whose circuit bears a flatteringly close 
resemblance to that of the Autodim unit 
described originally in the December 1966 
issue of “Electronics Australia”, and in 
updated form in the July 1971 issue. 

Compared with other books of the same 
type, the book is quite well presented, and 
should thus be of considerable interest to 
those more experienced hobbyists and radio 
amateurs seeking a source of circuit ideas. 

The review copy came from Grenville 
Publishing Company, who are the Australian 
distributors for Tab Books. Copies should be 
in stock at all major bookstores by the time 
this review is published. (J.R.) 


FORUM: Omitted Copy 

After the centre section of the issue con¬ 
taining pages 88 and 89 had gone to press, it 
was discovered that a section of the “Forum” 
article had been omitted inadvertently. The 
omitted material is shown below; it belongs 
between that on the bottom of the third 
column on page 88 and the top of the column 
on page 89. 

have been achieved. 

But if cassettes are marketed and bought 
without too much regard for whether they 
contain an inbuilt Dolby characteristic, and if 
they are played on equipment which may or 
may not have inbuilt complementary 
circuitry, the end result will be the reverse of 
the ideal. Cassettes will be reproduced in the 
home with distortion of both dynamic range 
and frequency balance. And that, I imagine, 
nobody would welcome. 

Anyhow, having convinced himself that 
we know nothing about the subject, J.T. 
suggests that we should study “Audio” 
magazine, “written by people who KNOW 
audio”. 

We agree that “Audio” is a fine journal 
but it isn’t perfect. Have a look at their 
explanation of how a capacitor microphone 
works (June, 1967 page 8 ). J.T. might oblige 
by writing to their editor and suggesting they 
refer to “Electronics Australia” (June, 1971, 
page 85). 

He may also care to read our article in the 
February 1971 issue, which was an original 
effort and in print long before his letter was 
written. I doubt that it reflects quite the 
degree of ignorance of which we stand 
accused. 


Computers 

ABC’s OF COMPUTER PROGRAMMING, by 
Allan Lytel. Published by W. Foulsham 
and Co Ltd, Slough, Bucks, England. 
Hard covers, 5Vain x 8 !/ 2 in, 126pp, many 
illustrations. Price in Australia $3.05. 
FUNDAMENTALS OF DATA 
PROCESSING, by Allan Lytel. 
Published by W. Foulsham and Co Ltd, 
Slough, Bucks, England. Hard covers, 
5 Viin x 8 ‘/an, 320pp, many illustrations. 
Price in Australia $6.80. 

Both of these books by Allan Lytel on 
computer programming and EDP were 
originally published in the USA by Howard 
Sams, and were reviewed in these columns 
some years ago. They are both a little dated 
by modern standards, but would still provide 
a fairly sound introduction to basic principles. 

ABC’s of Computer Programming is a very 
elementary introduction to programming 
concepts which starts with an introduction to 
the basic digital computer and progresses 
rapidly and somewhat superficially through 
machine languages and assembly languages to 
First generation higher-level compiler 
languages such as COBOL, FORTRAN and 
ALGOL. The machines used as the basis for 
discussion are now rather dated, as one might 


expect, but apart from this and the lack of 
depth in places, it gives quite a reasonable 
introduction to programming fundamentals. 

Fundamentals of Data Processing is a more 
general book, dealing with computer history, 
types of computers and their applications, the 
elements of Boolean algebra, binary 
arithmetic, hardware operation, programming 
and systems applications. Although it is 
almost double the size of the other volume, 
this much wider scope inevitably ties its 
treatment down to much the same level. In 
fact it is probably a little more superficial 
again, and would thus be best suited for those 
merely seeking a broad and shallow insight 
into computers and EDP. 

The review copies of both books came 
from Grenville Publishing Co, who are 
Australian agents for Foulsham. We 
understand that copies of both are already in 
stock at all major bookstores. (J.R.) 

LITERATURE - in brief 

THE MICROPHONE, Vol 6, No 4, 
March/April 1971. Published by the 
Australian Tape Recording Society, PO Box 
9, Crows Nest, NSW 2065. Contents include: 
Classical news; Microview; Quadstereo; Trade 
news; Report - FM inquiry; Indexing and 
cataloguing; Audio, past and present, part II. 

(continued overleaf) 


WHAT EVERY 
EXECUTIVE 
AND ACCOUNTANT 
SHOULD KNOW ABOUT 

COMPUTERS 


— and it doesn't cost much to learn 

If you're in Commerce you cannot ignore Computers—the pacemakers of the 
Seventies. 

Many companies are, in fact, training personnel in programming and information 
production techniques appropriate to their own installations and systems. But first, 
a grounding in Computer Programming and Electronic Data Processing Systems 
is essential. 

This is where B.I.C. can help YOU. 

Our Computer Programming and Electronic Data Processing Courses provide 
forward-thinking Executives and professional Accountants with the basic knowledge 
of how Digital Computers work, how they may be used and of the actual writing 
of computer programs. Data Processing shows the way in which the various tran¬ 
sactions of an organisation can be recorded, accumulated, analysed and used for 
optimum control. 

These low-cost Courses furnish the essential pre-requisite training for more 
advanced studies in Operations Research; Network Planning (PERT — Program 
Evaluation and Review Technique. CPA — Critical Path Analysis); Numerical 
Analysis; Automatic Control Systems and others. 

Send TODAY for FREE comprehensive Handbook giving full details. 

pB R I T IS ITTnST l”TE"oF"cAR , EERr" 


Dept. Q160, 113 Pacific Highway, N. Sydney, N.S.W. 2060. 

Please send me without obligation, your free Handbook on tuition and careers 


I___..______ 

| in computer programming and E.D.P. Systems. 

I Name 
| Address 

1 - - 

| Post Code Occupation 


Age 
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$5.95 


3W RMS AMP KIT 

Employs 4 transistors, circuit is one channel 
of 3 plus stereo amp—E.A. Sept '69 8 ohm 
output impedance gives full 3W with 
150mV input. Outstanding performance. 
Kit complete to last item, inc. P.C. board. 
Special prices: 

SINGLE CHANNEL, as illustrated . $5.95 

STEREO VERSION.$11.80 

WIRED and TESTED. Mono .. $6.95 

Stereo .. . . . $13.80 

POWER SUPPLY TO SUIT, $6.35 
_ (Postage on above units, SOc), 

$49.50 



E. A. OCTOBER 3W 
STEREO AMPLIFIER 

Complete kit as per Oct. '70 Electronics 
Australia. Uses SL403A I.C. Excellent per¬ 
former. See above issue for specifications. 

$49.50 

_Post $1,00._ 

BROADCAST TUNER KIT 

(Playmaster 131). 

$23.50 



Post $1.00. 

Based on February, 1971, E.A. 



$6.35 


POWER SUPPLY KIT 1A 

Comprises power transformer with sec. 
tappings at 6.3v, 7.5v, 8.5v, 9.5v, 12v and 
15v at 1 amp. Bridge rectifier, filter capa¬ 
citor. 2000uf/25v, instructions, etc. $6.35. 
_ (Postage 50c). _ 

CAPACITOR DISCHARGE 
IGNITION KIT 

$21.50 

Based on August, 1970 E.A. design. Com- 

P lete in every detail inc. S.T.C. diecast box 
lease state whether positive or negative 
earth. 

Special Price $21.50 

_Post $1.00._ 

$19.60 



10 PLUS 10 AMP KIT 

Aa featured in B.A., April, 1969. Kit 
contains complete power amplifier. Gives 
full 10W RMS per channel into 8 ohm 
speakers. 28V supply. 

SPECIAL PRICES: 

Mono, $9.85; Wired and Tested, $10.85; 
Stereo, $19.60; Wired and Tested, $22 00; 
Regulated Power Supply to Suit .. $13.50. 
Mullard Pre-Arap to suit, employing base and 

treble controls, balance, etc.$10.73 

(Postage SOc an all above units.) 

115 CONTROL UNIT KIT 
Stereo 

$7.95 



: As featured in "E.A.” April ’67. High 

c efficiency circuit using FET input impedance 
’ 1.5M at 100Hz for all inputs. 22V operation. 

' 4 transistors. 3dB FREQUENCY LIMITS: 

: 25Hz and 24KHz. Bass control 13dB boost 
: and 20dB cut at 30Hz; Treble control lldB 
: boost and 12dB cut at lOKHz. Price $7.95. 

Post 30c. Pots extra $4.60. (3 x Dual Gang 
; and 1 x single type). 


GENERAL PARTS 

Alligator Clips, red or black 14c ea. 

Bezels, miniature, with 6.3V fij .. 50c ea, 
BATTERY CUP. 9V. 216 .. .. 10 ea. 
BATTERY HOLDER to take 4 pen 

light cells. 40c ea. 

CRYSTAL EARPIECES, with cord 55c ea. 
TUNING CAP, solid dielectric. 2 

2.5 g mHRi\ choke * 65^ Si 

FERRITE RODS, 6in long, %in 

diameter. 55c ea. 

ROTARY SWITCHES, 3x3 pole $1.40 
Rubber Feet, tapered . . . . 40c doz. 

GROMMETS, mixed bag of 1 doz 25c 
SOLDER, resi n co re .. per yd 15c 
SLIDE SWITCHES, 2-position .. 16c ea. 

PRE-SET pots, all values .. .. 15c ea. 

CERAMIC FILTER SFD-455B .. $1.00 

CERAMIC FILTER SFB-455A . 72c ea 

HOOK-UP WIRE various colours 4c yd. 
SPEAKER LEAD, figure eight .. 10c yd. 

TAG STRIPS. 10 lug .... 10c ea. 

KNOBS, black plastic pointer . . 12c ea 

FUSE HOLDERS, panel mount .. 45c ea. 

FUSE HOLDERS, Chassis mount . 15c ea. 

FUSES to suit above .... 12c ea. 

BRIDGE RECT. 20V at 1 amp .. 98c ea. 


Semiconductors 

2N2926 . . . . 73e 

2N3638 .... 50c 

2N3055 .. .. $2.00 

2N5459 .. .. $1.10 

2N5485 .. .. $1.98 

40408 .$1.98 

40409 .$2.00 

40410 .$2.00 


40250 
MPF105 .. 
AC125 
AC126 
AC 127 
AC127-128 
AC128 
AC132 
AC172 
ASZ15 


$2.20 
$ 1.10 
. 7c 
74c 
94c 
$1.70 
64c 
80c 
99c 
$2.65 


—New, Guaranteed 
AC187/188 .. $1.90 

AD149 - 

AD161/162 
AF115N 


AF116N 

AF117N 

BC107 

BC108 

BC109 

BC177 

BC178 . 

BC179 

BF115 

BDY20 

OC44N 

OC45 .. 

OC71 .. 

OC72 .. 

OC74N 


OC81. 60c D13T1 

Diodes 


$L65 
$2.85 
90c 
70e 
70c 
60c 
50c 
SOc 
75c 
70c 
75c 
. 63c 
$2.00 
48c 
48c 
48c 
48c 
79c 
$1.50 


AA119 

2-AA119 

BA100 

BA102 

BA114 

OA5 

OA90 . 


30c 

60c 

36c 

96c 

32c 

65c 

26c 


OA91/IN60 
OA95 .. .. 

OA202 

BY100 60 c 

BYX38/600 .. $1.20 


17c 

32c 

62c 


BYZ12 


$1.00 


POLYESTER 
CAPACITOR PACK 

Contains 3 capacitors of 45 values between 
2pF and 0.47uF. A total of 135 capacitors 
(2pF—820pF 100V ceramics). Very good 
at $8.30. 


value 


RESISTOR PACK 


Pack 56: Contains 3 resistors of 57 values 
between lOohms and 1M ♦otalling 171. All 
5 p.c, types, 1/4W $4.75; 1/2W $4.84. 


POTENTIOMETERS 

STANDARD: log or lin, 38c ea. 
SWITCH Gog or lin) 75c ea. 

DUAL GANG: Gog or lin). $1.45 ea. 
RANGE 1K-2M. All 2in shafts. 

RESISTORS 

Va and V&W, 4c each or $3.00 per 100. 
1W, 7c each or $5.50 per 100. 

Your selection between 1 ohm and 10M. 



$146.00 

POST $2 


PLAYMASTER 132 KIT 


As described in June issue of E.A. 40W. Per channel, 
excellent preformer with professional specifications. 


complete with tuner. An 


BC108 


35c each 

Top brand, new 
guaranteed. 38c ea. 
Packs of 10 $3.50. 


and 


BC109 


37c each 

Leading brand, new 
guaranteed, 40c each. 
Packs of 10 $3.70. 


and 


EM401 


22c 

S.T.C. Sil diodes. 100 
P.I.V. at 1A 25c each or 
Pack of 8 $1.76 


NO NONSENSE 


That’s correct . . . our service offers no gimmicks, give-aways or nonsense. 

As Australia’s leading Mail Order House, we can only provide you with a genuine 4 
hour mailing schedule, backed up by the best prices in Australia and a huge range of 
top quality components and equipment. 

WHY NOT TRY US — Send for a free catalogue. 


ZENER DIODES 

Philips BZY88 series. All voltages from 
3.3V to 12V at 55c each. From 13V to 30V 
at 79c each. 

Philips BZX70 series (1.7W). All voltages 
from 7.5V to 75V at $1.45 each. 


TAG STRIPS 

10 lug, 10c 5 lug 5c. 

20 lug resistor panel 50c. 

Special Pack: 10 x 10 lug. 10 x 5 lug and 
2 x 20 lug resistor panel $2.10. 


C.O.D. To use this service add 60c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 a.m. 
at the P.O. and despatched to meet the 1 p.m. 
clearance the same day. This gives you a 
4-hour service. 

POSTAGE: Add 15c packpoct fee to all order* 
unless stated otherwise. 


PHONE SERVICE: Simply order on phone and 
order will be despatched C.O.D. within the 
hour. 

QUALITY: All our part* are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: We will send our FREE cata¬ 
logue upon receipt of your 9x4 envelope 
with 9c stamp, or with your order. Illustrated. 


KITSETS AUST. PTY. LTD. 

MAIL ORDER DEPT.: Bo* 176, P.O. DEE WHY 2099, N.S.W. 

SALES DEPT.: SUITE 2, 21 OAKS AVE., DEE WHY. 

50 yds. from Deo Why Post Office. Phone 982 5571 
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t THE INTERNATIONAL SYSTEM OF 
UNITS (SI), edited by Chester H. Page and 
Paul Vigoureux. National Bureau of Standards 
Special Publication 330, issued January, 
1971, 42 pages, 40c US. This contains an 
authoritative description of the modernised 
metric system known as the international 
system of units, internationally abbreviated as 
SI. Prepared jointly by the British National 
Physical Laboratory and the US National 
Bureau of Standards, it is a translation of the 
French document “Le Systeme International 
d’Unitee”, issued by the International Bureau 
of Weights and Measures. 

Official definitions and symbols are given 
of: the SI base units for length (metre), mass 
''kilogram), time (second), electrical current 
ampere), thermodynamic temperature 
kelvin), luminous intensity (candela), and 
amount of substance (mole); a sampling of 
derived units (units expressable in terms of 
the SI base units), some with and some 
without special names; the units of plane and 
solid angle (radian and steradian), which have 
not been classified as either base or derived; 
prefixes used to express decimal multiples and 
sub-multiples of units. 

There are also tables of various groups of 
non-SI units: some (eg hour, litre) considered 
permanent auxiliaries to the SI units; others 
(eg nautical mile, bar) to be retained for a 
“limited time”; and still others (eg micron, 
kilogram-force) whose use is “generally 
depreciated”. Appendix I reproduces in 
chronological order the recommendations, 
resolutions, etc promulgated since 1889, 
while Appendix II outlines methods by which 
metrological laboratories can build standards 
embodying SI units. 


SOANAR ELECTRONICS PTY LTD, 
30-32 Lexton Road, Box Hill, Vic 3128, has 
published its stock catalogue, 1971. This 
20-page publication lists components from 
various manufacturers for which Soanar is the 
agent. Items include electrolytic capacitors, 
tantalum capacitors, ceramic capacitors, 
polyester capacitors; cracked carbon resistors, 
carbon film resistors, variable resistors, silicon 
rectifiers, bridge rectifiers, suppressor 
capacitors. Soanar also represents Sato Parts 
for which components a separate catalogue is 
available. 

MARCONI INSTRUMENTATION, Vol 
12, No 8, 1970. Published by Marconi 

Instruments Ltd, UK. Contents: Mobile radio; 
Testing FM mobile radio transceivers; UHF 
FM signal generator type TF 2012; Selectivity 
measurements on UHF narrow channel 
receivers; RF capability of Autotest; Index to 
Volume 12. Inquiries to Amalgamated 
Wireless (A’sia) Ltd, PO Box 96, North Ryde, 
NSW 2113. 

PLESSEY ROLA PTY LTD, PO Box 5, 
Richmond, Vic 3121, has published an 
eight-page brochure on Alnico and Ferrite 
loudspeaker data. It lists complete technical 
information on the current range of Plessey 
loudspeakers, together with information on 
the coding system used to identify the various 
models. The brochure also gives data on the 
preferred range of transformers (output, line 
and power). 


EAI ELECTRONICS ASSOCIATES Pty 
Ltd, 48 Atchison Street, St Leonards, NSW 
2065, has produced a new eight-page 
brochure describing the new EAI PACE Mass 
Spectrometer Data Acquisition and 
Computation System. The brochure presents 
design features and applications to qualitative 
and quantitative mass spectrometers along 
with a summary of a wide variety of 
peripheral devices and background programs. 
Further information is available on request. 

MICRONEWS, April 1971. Published by 
Fairchild Australia Pty Ltd, 420 Mount 
Dandenong Road, Croydon, Vic 3136. A new 
product newsletter, it describes briefly the 
following items; uA777, low cost, high 
performance, operational amplifier; uA784, 
TV/FM sound system; uA786, PAL colour 
TV chroma demodulator; LPTTuL/MSI 
93L01, low power, one of 10 decoder; 
LPTTuL/MSI 93L08, low power, dual 


four-bit latch; LPTTuL/MSI 93L10, low 
power, BCD decade counter; FLV100 and 
FLV101 light emitting diodes; ECL — 9500 
series, low cost, high speed, temperature 
compensated ECL; GD(X)-100 and 
GD(X)-110 X-band Gunn diodes; 9N00/5400 
series, low cost 5400 circuits. 

RCA ELECTRONIC COMPONENTS has 
produced a brochure on RCA RF Power 
Transistors listing all types currently available. 
In addition to selection information on RF 
power transistors, the brochure also gives 
information on relevant application notes and 
technical publications. For further 
information write, on company letterhead, to 
the RCA representative: Amalgamated 
Wireless Valve Co Pty Limited, Private Mail 
Bag, Ermington, NSW 2115. 

STANDARDS ASSOCIATION OF 
AUSTRALIA, 80 Arthur Street, North 
Sydney, NSW 2060, is seeking comment on 
draft Australian standards as follows: 

Doc 1749, reference methods of 
measurement for semiconductor devices. This 
draft is identical with IEC Publication 147-3 
of the same title. It gives guidance on the 
selection of reference methods of 

measurement and on thermal conditions 
which apply to different classes of 

semiconductor devices. It is proposed that it 
should be endorsed as an Australian standard 
without amendment. 

Doc 1750, microfilming of engineering 

documents. This draft specifies the film to be 
used, and gives full descriptions of the various 
test targets, reduction ratios, and 

photographic requirements for achieving 
satisfactory film, not only to ensure 
acceptable reproductions but also for archival 
purposes. It also includes details on 
sequencing and gives a standard method of 
indexing films. Full inspection requirements 
are stated together with a suggested sampling 
plan. 

Copies of the drafts may be obtained, free 
of charge, from the various offices of the SAA 
in all capital cities and Newcastle. Comment 
on the provisions of the drafts is invited from 
persons or organisations experienced in the 
relevant fields, and should reach the head 
office or any branch office not later than July 
31. 1971. 

CORNING GLASS WORKS, USA, 
produced a revised short form catalogue. This 
four-page illustrated folder lists performance 
characteristics, physical descriptions and 
military designations for each of Coming’s 
glass and glass-ceramic capacitors and glass 
tin-oxide film resistors. For further 
information write, on company letterhead, 
to: Corning Glass Works, PO Box 38, 
Moorebank Avenue, Liverpool, NSW 2170. 

TECHNICAL NEWS BULLETIN, Vol 5 5, 
No 2, February, 1971. Published by the US 
National Bureau of Standards. Contents: 
Automobile seatbelt anchorages surveyed; 
Research on hydraulic brake fluids; Improved 
technique for polymer film measurements; 
Superconductive transitions suitable for 
thermometric fixed points; The future of 
international standards; New method of 
thermal analysis measures products not 
reactants; Computer program manipulates and 
plots data; Solid-state calorimeter for laser 
energy measurement; Standards and 
calibration; Development of voluntary 
product standards; Conference and 
publication briefs; NSRDS news; FIPS notes; 
Publications of the National Bureau of 
Standards. Inquiries should be addressed to 
the Superintendent of Documents, US 
Government Printing Office, Washington, DC 
20402, USA. 

PRECISION INSTRUMENTS, 1st quarter 
1971. Published by Warburton Franki Pty 
Ltd, PO Box 182, Chatswood, NSW 2067. 
Contents include: Uni-Elektron universal 
multirange meter; General Radio counter; 
Keithley vibrating capacitor electrometer; NF 
autoranging AC voltmeter; Schneider digital 
instruments; General Radio automatic RLC 
bridge; Rikadenki recorders; Keithley high 
voltage DC supplies. ® 


$175 

PER WEEK 


“THATS 

WHAT I’M EARNING 
IN ELECTRONICS 
THANKS 
TO T.T.I. ” 

SO CAN YOU!! 



_ P.D. Sutherland N.S.W. 

Find out how YOU can earn 
BIG MONEY in the field of 
Electronics. A better job with 
greater prospects or - in your 
own business full or part time. 
Mail the Coupon TODAY to: 

Technical Training International 
955 Pacific Highway Pymble NSW 
2073. P.0. Box 328 Chatswood 

NSW 2067. 


To: Technical Training International 
955 Pacific Hy. Pymble NSW 
2073. 

Please send me your FREE 
BROCHURE & full details of 
Electronics training. 

I understand NO SALESMAN 
WILL CALL. 

Name. 

Age. 

Address. 


Postcode 
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ELECTRONIC KITS 


MAIL ORDER SERVICE — 

P.O. BOX 131, KINGSGROVE, 2208. 
SALES CENTRE — 

103 REGENT ST„ REDFERN, 2018. 

PHONE 89 5922. 

CITY SHOWROOM — 

429 PITT ST., SYDNEY. 

PHONE 2112828. 

DISPOSALS CENTRE — 

95-97 REGENT ST„ REDFERN. 


SPECIAL INTRODUCTORY PRICES 


We are proud to introduce, from the facilities of our own factory, these 
new speaker kits (and later on hi-fi furniture kits) which have been de¬ 
signed by leading sound engineers in Australia. Each kit comprises high- 
grade pyneboard timber, selected quality veneers, all cut-to-size. innerbond 
wadding, high-grade Sarlon grille, instructions. It’s so easy to build a Pre- 
Pak kit, you can’t go wrong. You need only supply a hammer, screw¬ 
driver. glue and a little time to assemble your own speaker system. Avail¬ 
able in teak, maple or walnut. 



1.4 cu ft enclosure 
(suits 6” or 8” speak¬ 
er systems) vented or 
unvented. only $16.00 
ea. Post $1.50. 

2 cu. ft. enclosure 
(suits 8”, 2 x 8”. 10” 
or 12” speaker sys¬ 
tems) vented or un¬ 
vented. only $23JO ea 
Post $2.00. 

3 cu. ft. enclosure 
(suits. 2 x 8”. 10” or 
12” speaker systems) 
vented or unvented 
only $27.50 ea. Post 
$2.50. 

Magnavox 8-30 system 
1 cu. ft. only $16.00 
ea. Post $1.50. 
Magnavox 8-30 system 
1.6 cu. ft. only $22.50 
ea. Post $2.00. 

We will be pleased to 
quote for your re¬ 
quirements. Send 

IMMEDIATELY for 
our free descriptive 
leaflet. 


SPECIALS 


SUPER PAKS — NEW — TESTED AND GUARANTEED. 


6 BC108 Transistors .. .. $2.00 

4 BC109 Transistors .. .. $2.00 

4 2N3638 Transistors .. $2.00 

1 2N3054/40250 Tranistors $2,00 

1 2N3055/BDY20 Transistors $2.00 

2 D13T1 P.J.T. $2.00 


10 0A91 diodes .. .. $2.00 

10 EM401 100PIV 1A rect .. $2,00 

8 EM404 400 PIV 1A rect $2.00 
2 C106Y1 SCR 

1 2N4443 400 PIV 5A SCR $2.00 


20 Miniature output transformers ex new equipment. $2.00 

1 Set Oscillator coil and 1st 2nd 3rd IF transformer. $2.00 

30 assorted 160V capacitors lOOOpf to .22 mfd. $2.00 

6 Mag. earphones fitted with 2.5 mm plugs. $2,00 

15 3.5 mm std plugs.. $2.00 

5 Flat ferrite rods 5V4” long x x W". $2.00 

15 Knobs, handsome black, silver insert and indicator line .. .. $2.00 

12 Miniature DPDT slide switches .. .. . $2.00 

1 Set semiconductors (6 transistors and 3 diodes) to build 6 transistor 

radio, circuit included.. $2.00 

1 Small Mains transformer output 17V 100 MA . .. $2.00 


2Va speaker 8 OHMS .. .. $1.50 

DPDT rocker switch .... 35c 

SE 500 Signal tracer .. .. $4.50 

200H Multimeter. $9.75 

2 station intercom. $8.90 

Printed circuit board kit. 

C/W instructions. $2.25 


Stereo headphones . $4.95 

7” 1200ft recording Tape $2.25 
7” 2400 ft recording tape .. $3.75 

7” 3600 ft recording tape . $5.25 

3” 600 ft recording tape .. $1.20 
3” 350 ft recording tape .. 75c 
Mag. pre-amp, C/W power supply 
suit any cart/amp only .. $12.50 


CAPACITOR DISCHARGE 
IGNITION KIT 


Contains all parts and 
simple instructions. 


$27.50 
Post $1.00. 


HIGH PERFORMANCE 
AUDIO OSCILLATOR KIT 



All parts, including battery 
$14.50. Poet 25c. 

POWER SUPPLY KITS 

P.S.l Regulated, variable, overload 

protected .$27.50 

0-20V 1 amp all parts included, 
C/W voltmeter. Send for leaflet 
Post $1.00. 

P.S.3 6v, 7.5v, 9v, 12v, 15c. 1A 
rating .. $5.95 

P.S.4 18v. 20v. 25v, 27v 30v. 1A 

rating. $7.90 

P.S.6 6v, 7.5v, 9v, 12v, 15v, 2A 
rating. $7.90 


AUDIO AMPLIFIER KITS 
Based on SL403/A (Plessey) 

3 Watt R.M.S. $14.50. 

MA3 AMPLIFIER KIT 
With base and treble controls (with 
chassis).$15.90 

DELUXE AMPLIFIER KIT 

As above, with power supply. 3W 

R.M.S..$23.90 

Post 25c each kit 


STEREO AMPLIFIER KIT 
3x3 Watts R.M.S. 
Complete in every details. 

Send for leaflet.$46.00 

Post 50c 

MAGNETIC PRE-AMP KITS 
As In EA Oct 65. 

MP—1 mono (cart) $4.95 

MP—2 stereo (cart) .. .. $9.00 

MP—-3 mono (tape) .. $4.95 

MP—4 stereo (tape) .. .. $9.00 


7 TRANSISTOR RADIO KIT 

Complete Kit includes P.C. board, 
gang, coils, semiconductors and 
speaker, with instructions. 

Special Price .. .. $7,95. Post 50c 


HI-FI and STEREO 


SINCLAIR PROJECT 60 

Z30 20W amp .. .. $14.90 PZ5 power supply .. $17.60 
Z50 40W amp .. .. $18.75 PZ8 power supply .. $26.50 

A.F.U. filter.$26.50 PZ6 power supply .. $23.75 

Stereo sixty pre-amp and control unit.$34.25 

Chassis suit Z30 system, teak front panel.$12.00 

Complete amplifier kits, including associated parts .. .. $80.00 
Demonstration facilities now available! 

SINCLAIR PROJECT 60 

Now available, only from Pre-Pak. -***■ ^ A A ^ ^ ^ 

Special model PS-8 power supply, Same . 9 999 fl| 9 

as PZ-8 but also has overload protec- r-:— w fSLJS 

tion . .. . $27JO 


“NATURAL SOUND” 
Magnetic Cartridge* 

T66. Good Channel Separation, 

20-20,000 Hz. $10.30 

AT 33. Exceptional 

Separation.$16.00 

AT21S Wide Range, Superb Track¬ 
ing. Freq Res 10-25,000 Hz $17.85 
Post 25c 

AT-6001 Dust Pick-up. Top quality 
counter-balanced arm with brush 
and roller. Only $5.95. Post 50c. 


STEREO RECORD PLAYERS 

Brand new, famous make auto- 
changer, 4sp., 12” turntable Ltd 

model, c/w ceramic cart .. $33.00 

Deluxe model, cueing debice and 

diamond stylus.$39.80 

De luxe model, as above plus 
counterbalance and calibrated stylus 

pressure gauge. .. $46.00 

De-luxe Hj Fi model as above with 
heavy diecast turntable and shielded 
motor suits mag. cart .. $56.00 

Belt-drive turntable player only in¬ 
cluding mag cart. $69.00 

POST ON ABOVE $2.00 EACH 



PLAYMASTER 132 KIT 
$129.00. Post $1.00 
Turner Kit only $22.50. 
Post 50c. 

Send SAE for price-list of 
all parts for above. 


PUBLICATIONS 


Semiconductor Interchangeability list . 

Miniwatt Technical Data. 

Valve, Tube and Semiconductor Guide. 

Electronic Counting—Circuits, techniques, Devices 
Demonstrations and Experiments in Electronics .. 

Semiconductor Devices. 

A Programmed Book on Semiconductor Devices . 

Voltage Regulator/Zener diodes . . .. 

Audio Amplifier Systems (many circuits). 


$1.00 

$3.50 

51.50 

$3.50 

$1.50 

$1.60 

iuo 

$ 1.00 

$3.50 
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PRE-PAK ELECTRONIC DISPOSALS 

95 97 REGENT STREET, REDFERN, N.S.W. 2016. Telephone: 69 5922 

ALL CHEQUES AND P.O.'s PAYABLE TO PRE-PAK ELECTRONIC DISPOSALS. 

TAKE OVER! WE HAVE PURCHASED THE ENTIRE 
STOCKS OF “ELECTRONIC DESPATCH." OLD CUSTOM- 
ERS WELCOMED. 

Please Note: For the convenience of our Customers we will 
remain open till 8 pm every THURSDAY. 

SCOOP PURCHASE SLASHED TO UNDER HALF PRICE 
FRUSTRATED TENDER 

Brand New and Packed “fiEDLE” Telephone Sets. 

Only limited quantities available First Come, First Served! 

All Units are in 2-tone Grey and White. Modern Styling. 

15 Way BUTTON DESK PHONE, complete with Junction Box 
and Extension Lead, 10 Lamp Luminous Signal Indicator in Flush 
or Surface mounting. Made to sell at $58.50. OUR PRICE $25.00. 

11 Button Wall Phone, complete with Junction Box, extension Lead 
and 10 Lamp Luminous Signal Indicator Flush or Surface mount¬ 
ing. Made to sell at $42.00. OUR PRICE $16.00. 

6 BUTTON WALL PHONE, complete as above but with 5 lamp 

FANS 

240VAC 50 cycles. High Capacity Centrifugal type. A few only 
left. Terrific value at only $30.00. Carriage $5.00. 

UNISELECTOR SWITCHES 

4 Bank 25 Full Wipers, 1000 ohm coil, 48V D.C. operation. Various 
switching and computing selections. $3.50. Postage 60c. 

HIGH-SPEED MAGNETIC COUNTERS 

(4*’ x 1” x 1”) 4 digit 0-9999. 500 ohm coil 12/24V operation. For 
batch counting or lap timing, also dozens of others uses. 95c. 
Postage 15c. 

Luminous Signal Indicator. Mad 
$13.00. Accessories available for 

6 volt Buzzers.$1.25 

16 way Distribution Box $2.50 
24 way Distribution Box $2.75 
45 way Distribution Box $3.75 
60 way Distribution Box $4.50 

e to sell at $34.00. OUR PRICE 
all the above units. 

Spare Handsets.$5.00 

POWER SUPPLY UNITS 

240V A.C, 50 cycles Input. 

6V and 12V D.C. Outputs, 

Made to sell at $36.75 

OUR PRICE $15.00. 

TELEPHONE DIALS 

Breakmake impulse ratio 2:1 and speed 10 i.ps. Trigger type. A 
complimentary extra that can be used in conjunction with Uni¬ 
selector Switches. For control timing and numicator selection. $1.25. 
Postage 25c. 

COMPUTER TURRET UNITS 

1 unit x 2 12AU7 valves, capacitors, resistors, rectifiers, 18 way 
connector. Similar unit to above unit but with 2 2D21 valves. The 

2 for $1.00 Post free. 

D.C. REGULATORS. 

6 V 16A . $10.00 

12 V 26A $18.00 

6V 24A . $14.00 

12V 20A . $14.00 

The above units require a smoc 
the nominal voltage. The output 
or minus 2V. 

20 V 10 A . $16.00 

30V 4 A . $10.00 

>thed D.C. input 30%-50% above 
voltage can be adjusted to CA plus 

MISCELLANEOUS 

Hamlin Reed switches DRG2-240V 1A 80c each or 10 for $7.00. 
Miniature Flashing Lamps 2.5V 5c each or 12 for 50c. 

Mercury Wetted relays, Clare type HGS1059 Octal Base 20V $2.00. 
SE250 Signal Injectors $4.50. P.M.G. Key Switches 50c. 12V A.C. 
Relays Single C/O $1.50. 6V A.C. Relay Thorn Octal Type $1.00. 

8 D.C. POWER SUPPLIES, fretmlflteri nnH luirronlntpri^ 

7V-17 AMP . 10.00 

6V-12 AMP (regulated) $25.0(1 
20V-15 AMP (regulated) $32.00 
MULTI VOLT (REGULATED), 
and Plus-'minus 48V . 

I 60V-20 AMP.$60.00 1 

1 6V-8 AMP (regulated) .. $22.00 1 
Plus/Minus 6V Plus/Minus 12\ | 

. $50.00 | 

QUALITY SURPLUS COMPONENTS AT BUDGET SAVING 
PRICES. 

BARGAINS GALORE 

We pass the benefit of our shrewd bulk purchasing on to our 
customers . . . 

Away with fancy and inflated prices. . . 

The proof of the pudding is in the eating so come along to our 
new, but temporary surplus disposal shop and find out for 
yourself. 

If our prices are not below any of our competitors, don’t be 
afraid to tell us and we will reduce immediately. 

We have thousands of bargains in electronics, electro-mechanics, 
and we know that you will be well satisfied with our purchases. 

We can promise you a continued money saving policy, vastly 
changing component selection, and happy people who are happy 
to serve you. 

AH we ask is give us a try ... we know that after the first 
call from you we have not only made a customer for life but 
also a friend for life. 

RADIO INTERFERENCE FILTER. 

3 x 240 Volt at 20 amp . .$4.00 4 x 240 Volt at 6c amp $5.00 

COMPUTER PANELS (By HONEYWELL) 

Approximately 90-100 High Grade components consisting of Diodes, 
Transistors, Capacitors, Resistors, all mounted on reuseable module. 
Qty. 1-4 $2.50. Postage 50c. Qty. 5-9 $2.00. Postage $1.00. Qty. 
10-24 $1.80. Postage $2.00. 

COMPUTER BOARDS (By IBM) 

Size 2‘ x 4”. Packed with semi-conductors and top quality resistors, 
capacitors, diodes, etc. Transistors are NPN and PNP germanium 
type T05 and T018. Capability of making your own simple com¬ 
puter. 4 boards with minimum of 16 Transistors $1.75. Postage 20c. 
Extra items on Boards. T05 Heat-sink 10C. T03 Power Transistor 
50c. T03 Heat-sink with Transistor 70c. Trimpots 30c. Board with 

5 Delay Lines $1.00. 

FREQUENCY METERS 

BEND1X BC221 125KC-20MCs. Complete calibration book, 

100KCcrystal 240 VAC Supply $40.00. Carriage $3.00. 

RELAYS 

Post Office Type 3000. 100, 1200, 1000, 1500 and 3000 ohm coils, 
various contact make-ups. $1.10 each plus 10c postage. 

I.C.L. Hiah-speed relays. 4 pole changeover. 24v D.C. 85c post free. 
Siemans High-speed relays. 2 pole single changeover. 1000 ohm coil 
24V. 85c post free. 

SELENIUM RECTIFIERS. 

High Voltage Sentercel’ tubular stacks for high voltage low current 
supplies. 

K.3-20 1360 P1V lm/a 5 for 45c K3-70 4760 PIV lm/a 5 for 85c 
K3-30 2040 PIV lm/a 5 for 75c. N8-15 1020 PIV 5m./a 5 for 85c 

TRANSFORMERS. 

240 volt Primary—48 volt secondary (In steel Box) . $3.00 

SILVER WIRE RELAYS. 

Precision type relays made for IBM Computers. Nominal working 
Voltage 24-48V. 

With 4 Change-over Contacts (Complete with Base) . 40c 

With 6 Change-over Contacts (Complete with Base) . 50c 

With 12 Change-over Contacts (Complete with Base) . 60c 

With 4 Change-over Contacts (Latching Type Complete with Base) 

55c 

Postage 20c. 

CAPACITORS 

25000mfd 16v $3.50 4000mfd 75v $3.00 3100mfd 25v $1.50 

2S00mfd 70v $2.50 12000mfd 55v $4.50 900mfd 75v 75c 

14000mfd 13v $1.50 17000mfd 14v $2.00 15000mfd 12/15v $1.75 

2000mfd 60v $2.00 2500mfd 45v $2.00. Others available, please 

send your enquiries. Postage 25c a unit. 

CASH IMMEDIATELY AVAILABLE for redundant and sur¬ 
plus stocks of Radio, Television, telephone and Electronic eanip- 
ment, or in component form such as meters, plugs and sockets, 
valves, transistors, semi-conductors, capacitors, resistors, speakers, 
etc., etc. The larger the quantity the better we like it. 

WE HAVE THOUSANDS OF USEFUL COMPONENTS IN 
SMALL QUANTITIES THAT ARE IMPRACTICAL TO 
ADVERTISE. CALLERS ARE WELCOME TO BROWSE 
AROUND AND PICK AT THEIR CHOICE. 

I “WE ARE THE LEADERS IN ELECTRONIC SURPLUS DISPOSALS.” | 
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AMATEUR BAND 
NEWS AND NOTES 

by Pierce Healy, VK2APQ 


The Novice Licence—coining soon? 

Although Novice amateur licences are an accepted fact in many overseas countries, 
there is at present no provision for such a licence in Australia. Research carried out 
recently by the Investigation Committee of the WIA showed many arguments and a 
strong body of support for such a licence. 


The introduction of Novice licensing into 
the Australian amateur service is a rather 
controversial subject, which has been 
discussed for many years. In December 1968 
the subject was raised in the “Forum” 
columns of “Electronics Australia”, and 
created quite a deal of comment. In several 
issues during 1969, letters from readers and 
editorial comments were featured. Mention 
was also made in these notes of various 
aspects of Novice licensing. 

It was in fact early policy of the Wireless 
Institute of Australia to advocate the 
introduction of a Novice type licence, before 
the introduction of the existing Limited type 
of licence. However at the 1968 Federal 
Convention of the WIA the Victorian delegates 
moved for the deletion of that policy, for 
reasons that have never been clearly defined. 
No clear-cut decision resulted from the 
convention. 

The matter was again raised at the Federal 
Convention in 1970, when the Victorian 
delegate supported by members of the WIA 
Federal Executive succeeded on the casting 
vote of the Federal President, in having the 
policy item deleted. Further discussion at the 
convention resulted in the formation of a 
special committee to examine all arguments 
“For and Against” Novice licensing. 

The committee was formed within the 
orbit of the New South Wales Division of the 
WIA, and presented a wide cross-section of 
amateur radio activity. All members were 
experienced, fully licensed amateur operators, 
as well as having specialised knowledge in 
various fields of education and industry. At 
least three had had the opportunity during 
overseas visits to discuss first hand the subject 
of amateur licensing with amateur operators 
in the countries they had visited. 

The final recommendations made by the 
committee, which were submitted to the 
recent 1971 Federal Convention, were the 
outcome of an intensive study of information, 
including reports obtained from amateur 
radio societies where Novice type licences 
were issued by the local administrations. 
Letters were received from and discussions 
held with a very wide cross-section of 
Australian and overseas amateurs. It may be 
noted that the anti-Novice opinions were far 
fewer than those in favour of the introduction 
of that type of licence. 


Space does not permit the publication 
here of comments received from experienced 
amateur operators, radio club committees, 
major overseas amateur radio societies, and 
other sources. Among other things, it was 
found that several emerging nations as well as 
those with more advanced technology favour 
a Novice type licence as well as the issue of 
the higher classes of amateur licence. 

The committee recommended that in 
order to bring Australia into line with the 
most advanced overseas countries, the 


following conditions should be set as 
requirements for the issue of the Novice 
licence. 

1. That the Theory examination should be at 
a lower standard than that for the AOCP, 
but adequate to test topics related to the 
type of equipment that would comprise a 
Novice transmitting station. 

2. That the Regulations examination should 
be at the same standard as for AOCP 
candidates. 

3. That the Morse code test should be at a 
speed of five words per minute. 


4. That the frequency control of transmitters 
operated by holders of Novice licences 
should be by means of a quartz crystal. 

5. That the power limit for Novice station 
transmitters should be 10 watts DC input 
to the final stage. 

6. That Novice operators should be 
permitted to use CW only (this is in 
accordance with overseas practice in most 
countries where this grade of licence 
exists). 

7. That the age limit for Novice licensees 
should be the same as for the AOCP. 

8. That Novice licences should be issued on 
the basis of limited tenure. (Two years was 
suggested, in accordance with American 
practice.) 

9. That Novice stations hould be permitted 
to operate on a fixed, mobile and portable 
basis. 

10. That the qualifications attained by 
successful candidates for this grade of 
certificate be designated “The Amateur 


Operator’s Novice Certificate of 
Proficiency” (AONCP). 

11 .That the Postmaster-General’s Department 
should be asked to introduce a special 
range of callsigns, whereby Novice stations 
could be readily identified (say VK2NAA 
to VK2NZZ). 

1 2.That applicants for Novice licences should 
be required to submit character references 
in order to reduce the possibility of 
irresponsible persons gaining transmitting 
privileges. (Radio club training committees 
and instructors might be regarded as 
suitable persons to assess the suitability of 
candidates.) 

13. That consideration be given to the 
allocation of Novice sub-bands or 
segments in existing amateur bands and 
that the segments indicated be the basis 
for consideration: 


Radio clubs and other organisations, as well as individual amateur operators, are cordially 
invited to submit news and notes of their activities for inclusion in these columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 



Chris Gilbert, most successful YRCS candidate during 1970, is presented by Port 
Augusta Club Leader Lloyd Douglas, VK5LL, with the book prize donated by 
Philips Industries. 
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(i) A suitable segment of the 1800KHz to 
1860KHzband. 

(ii) 3505KHz to 3525KHz. 

(iii) 7010KHz to 7050KHz. 

(iv) NO NOVICES on 14MHz band. 

(v) 21030KHz to 21150KHz. 

(vi) 2805OKHz to 28200KHz. 

(vii) NO NOVICES on VHF bands. 

14. That Novices should be admitted to 
Associate membership of the Wireless 
Institute of Australia. 

15. That amateur operators of LAOCP 
qualifications who pass the 5 wpm Morse 
code test for Novice candidates should be 
permitted to apply for Novice licences 
(dual licensing) and should be permitted 
to operate in Novice segments of amateur 
bands under Novice restrictions (10 watts, 
Crystal control, etc) as well as on VHF 
bands under the Limited licence 
conditions. 

16. That when amateur examinations are 
being conducted by the officers of the 
Postmaster-General’s Department, 
consideration might be given to - (a) 
separate examination papers for Novice 
candidates, and/or (b) conceded 
Novice-level passes for AOCP candidates 
who fail to gain the 70 per cent pass mark 
but gained a lower standard which may be 
regarded as equivalent to a pass in the 
Novice level examination. (This is current 
educational practice in NSW.) 

17. That when Morse code tests are being 
conducted by the officers of the 
Postmaster-General’s Department, 
consideration might be given to (a) a 
separate test at 5wpm for Novice 
candidates and/or (b) conceded Novice 
level passes for AOCP candidates who 
failed to gain the lOwpm pass mark but 
gained a lower standard which may be 
regarded as equivalent to a pass in a 
Novice level test. 

The 17 conditions relating to a Novice 
type licence recommended by the committee 
were designed to eliminate the cause of some 
of the points raised as objections to such a 
licence. They were also designed to provide a 
scheme that would be readily administered 
without substantially increasing the work 
involved in setting and correcting examination 
papers and monitoring the activities of 
stations operating under the terms of such a 
licence. 

Probably the most important of the 
objections was the view that the Novice 
licence would develop into a “citizen band” 
type of situation, similar to that now causing 
some concern in the United States of 
America. The committee expressed their 
complete opposition to such a situation, and 
pointed out that the Novice licence should 
not be issued for an unlimited period. Rather 
it is designed to provide an apprentice type 
facility whereby the holder has the “use” of a 
form of training leading to full amateur 
qualifications. 

It is known to members of the committee 
that a number of influential members of the 
community are in support of the 
recommendations made in the report, in the 
belief that every encouragement should be 
given by Government administrations if 
Australia is to advance in the field of 
electronics and international understanding. 

Although it was reported following the 
1971 Convention that the Novice 
Investigation Committee’s recommendations 
had been adopted in principle as official WIA 
policy, this is not correct. Apparently the 
recommendations were only accepted for 
further discussion. 

In fact it seems to this writer that in view 
of the Committee’s findings, the PMG’s 
Department would be very wise to give 


immediate and serious thought to the 
introduction of a Novice licence. It seems to 
me undeniable that the introduction of such a 
licence would provide a much-needed boost 
to the Australian Amateur Service and could 
ultimately play a big part in helping to 
provide the increasing numbers of trained 
people which are going to be needed in 
Australia’s electronics industry. 

It is not inappropriate to point out that 
the WIA does not represent all Australian 
amateurs, but only approximately 52 per cent 
of these, together with about 1,200 
non-licensed associates. Any official decision 
regarding Novice licensing would not only 
affect WIA members, but many thousands of 
amateurs and would-be amateurs as well. 

EXAMINATION STANDARDS 

Of necessity during its investigation into 
all aspects of Novice licensing, the Committee 
made a careful study of the technical papers 
and examination methods for the Amateur 
Operater’s Certificate of Proficiency, not only 
in Australia but also in overseas countries. 
Opinions were expressed that the Australian 
standard appeared to be one of the most 
stringent. 

Attention was also drawn to “examination 
jitters” which debarred many potential 
amateurs from obtaining the necessary 
standard to pass the AOCP examination. To 
overcome this effect on candidates it was 
suggested that the present format of the 
AOCP examination which requires essay-type 
answers in the theory section, be changed to 
the “objective test” format. 

The format recommended is that which is 
now being used in scientific examination 
papers set for School Certificate, Higher 
School Certificate, Matriculation and many 
other technical courses. Studies have shown 
that multiple choice answers, questions calling 
for filling in gaps, etc, can be just as searching 
and can cover a wider field of topics. They 
also allow examination papers to be more 
speedily marked. This examination format is 
already in use in the United States of America 
for their Novice licencfe. 


To illustrate the method a series of 
questions based on recent AOCP examination 
papers has been prepared, and samples of 
these are included in this article. The 
questions have been set by an experienced 
amateur operator who is a member of the 
teaching profession and for some years has 
been actively engaged in training candidates 
for YRCS and AOCP examinations. 

The following comments were received 
with the questions: 

“With the new thinking concerning the 
introduction of a Novice licence, some 
educationalists have suggested that the 
present AOCP examination be modified, to 
make it a fairer test and that, secondly, ,a 
concessional result be allowed at say, 50 per 
cent for the normal licence and at say 35 per 
cent for the conceded pass at the Novice level. 

“Whatever the findings of the many 
learned men who are looking into the future 
of the AOCP, the examination should be 
modified. In its present essay form, the 
candidate who has a good written expression 
style or who sets out his work with 
meticulous neatness is much more likely to 
impress the examiner that he is 


THE WIRELESS INSTITUTE OF AUSTRALIA 

(VICTORIAN DIVISION) 

A.O.C.P. THEORY CLASS 

commences 

Monday, 16th August, 1971, 

and is held each Monday evening from 
8 pm-10 pm. Persons desirous of being 
enrolled, should communicate with the 
Secretary, W.I.A., Vic. Division, 

P.O. Box 36, East Melbourne, Vic., 
3002 (Phone 413535, 10 am-3 pm). 


We like to go along hand in hand with the electronic component industry and we 
offer both quality components and quality service. Some of our sole and representa¬ 
tive agencies are: BRUEL & KJAER — Electronic measuring equipment; FLUKE — Test 
equipment; ANALOG DEVICES — Operational amplifiers; SANKEN — Hybrid modular 
audio amps, semiconductors; MALLORY — Hearing aid, photographic and instrument 
batteries; NEOSID — Cores, formers and cans. MURATA — Ceramic filters, micro 
forks, capacitors; N.E.C. — Tantalum capacitors; DANAVOX — Hearing aids; JERMYN 

— Heatsink, semiconductor sockets; RAY- 
CHEM — Heat shrink tubing; LUMOLITE — 
Indicators; McMURDO — Valve holders, 
plugs, sockets; LESA — Potentiometers; 
ELECTROSIL — Metal oxide resistors; 
IRH — Carbon and wirewound resis¬ 
tors; HAMLIN — Reed relays; LITE- 
SOLD and BIRKO — Soldering irons; 
RICHARD ALLAN and DAVRED — 
Speakers; SUFLEX — Capacitors; 
ISOSTAT —Push button switches; 
JACKSON — Tuning and trimmer 
capacitors; B.S.R. — Record 
changers; FAIRCHILD — Semi¬ 
conductors. There are many, 
many more. All enquiries wel¬ 
come. 

DAVID J. REID (N.Z.) LTD. 

Electronic Instruments and 
Component Specialists 

.O. Box 2630, P.O. Box 2453, P.O. Box 2127, 
Auckland. Wellington. Christchurch. 

3‘5 Auburn St., 12-14 Haining St. 303 Durham St. 
Takapuna. 
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LAFAYETTE General Coverage & Amateur 
Solid state Communications Receivers 



GENERAL 

COVERAGE 

HA-600 

$199.50 


150*400 KHz. 550*1500 KHz (Broadcast Band). 1.6-4.8 MHz, 
4.8-14.6 MHz, 10.5*30 MHz. 


5 BANDS 

Operates from 12 rolts PC (negative grownd) or 170*240 volt< SO Hz. 


• Field Effect Transistors in R.F., Mixer and 
Oscillator Stages. 

• Two Mechanical Filters for Exceptional 
Selectivity. 

• Voltage Regulated with Zener Diodes. 

• Product Detector for SSB/CW. 


• Edge Illuminated Slide Rule Dial with "S” 
Meter. 

• Continuous Electrical Bandspread Calibrated 
80—10M. Amateur Banda. 

• Variable BFO, Automatic Noise Limiter. 

• Speaker Impedance: 4 to 16 Ohms. 



AMATEUR 

BANDS 

HA-800 

$195.00 


3.5-4.0 MHz. 7.0-7.3 MHz. 14.0-14.35 MHz. 21.0-21.45 MHz, 
28.0-29.7 MHz, 50.0-54.0 MHz. 


6 BANDS 

Operate* from 12 raltt PC (nefftfn ground) of 120-240 toH, 50 Hz, 


• Double Conversion on all Bands. 

• Field Effect Transistors in R.F.. Mixer and 
Oscillator Stages. 

• Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

• Zener Voltage Regulated Power Supply. 


• Product Detector for SSB/CW. 

• Variable BFO, Automatic Noise Limiter. 

• Edge Illuminated Slide Rule Dial with "S'* 
Meter. 

• Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 


^AFAYETTE ELECTRONICS 

Division of Electron Tube LAFAYETTE Communications Receivers are 
DUtributor* Pty. Ltd. ••«<> «v4'labl« from: 


All mail enquiries and orders to: 
VICTORIAN SALES CENTRE, 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC. 3182. Ph. 94 6036. 


RADIO HOUSE PTY. LTD., 306 Pitt Street, 
760 George Street, Sydney, N.S.W. 

TISCO AGENCIES, Overend and Hampton 
Streets, Woolloongabba, Q'land. 

McCOY'S RADIO & MUSIC CENTRE, 379 
Invermay Road, Mowbray, Launceston, Tas. 


TRADE REPRESENTATIVES 


S.A.: Tyqtdn Distributors Pty. Ltd., 13 Deacon Ate., Richmond. 
W.A.: Athol M. HIU Pty. Ltd., 613-615 Wellington Si.. Perth. 


Phone 57 8153, 
Phone 21 7861. 


knowledgeable on the subject than is his less 
tidy and less literate counterpart. 

“For this reason, a purely objective 
examination would be preferred, since this 
would eliminate the ‘neat waffler’ who, by 
virtue of their tidy and systematic approach 
convince the examiner that they know a good 
deal more than is actually the case. 

“A true objective examination has one and 
one only possible answer to each question. 
Thus the answers may be recorded on a 
specially prepared form which can be marked 
with a computer in seconds. However, this 
type of examination is difficult to prepare 
and takes an enormous amount of space 
compared with the classic essay test. 

“Nevertheless, when set by an expert, it is 
the least fallible of examining any particular 
subject or topic. The half-way point is the 
‘short answer’ type. Where this type of test is 
used, there is little injection of opinion by the 
examiner and it closely approaches the ideal. 
It would appear that a mixture of both these 
types of question could be applied to the 
AOCP examination to make it a fair and 
easily evaluated test. One possible solution is 
suggested below. 

“The questions usually have five possible 
answers, only one can be correct. 
Alternatively, the answer is a definite 
mathematical quantity”. 

A new look at the AOCP examination: 
Question 1: (pure theory - 12 possible 
marks) 

Give short answers to the following: 

a. What are the three factors governing the 
resistance of a conductor? 

b. What are the three factors governing the 
capacitance of a capacitor ? 

c. In an AC circuit what effect has an increase 
in frequency on a purely inductive 
component? 

d. What is the turns ratio of a transformer 
having an impedance input of 600 ohms and 
an output impedance of 60,000 ohms? 

e. Which of the two interstage coupling 
capacitors would give the widest frequency 
response: .01 and 0.1 microfarads? 

f In a thermionic valve, what effect on the 
anode current does an increase in negative 
potential on the signal grid have? 

Question 2: (derived theory -15 possible 
marks) 

A double conversion receiver is being used 
to listen to an amplitude modulated signal on 
3600KHz. The receiver employs a crystal 
locked oscillator, the first IF being 1750KHz 
and the second IF 50KHz. 

a. What are the two possible frequencies of 
the first local oscillator? 

b. What is one possible frequency of an 
interfering signal which could cause an IF 
image to be received? 

c. What are the two possible frequencies of 
the second local oscillator? 

d. At what point in this receiver would a filter 
best be incorporated to minimise the effects 
of cross modulation? 

e. Which first and second local oscillator 
frequencies would be chosen if the receiver 
was to be used to tune the band of 
frequencies 3500KHz to 3700KHz? 

Question 3: (derived theory with more 
complex calculations -12 possible marks) 

A tetrode RF power amplifier valve has 
the following working parameters: 

Grid 1 current -10 milliamperes; 

Grid 2 current - 20 milliamperes; 

Cathode current - 200 milliamperes; 

Anode voltage supply - 420 volts; 

Grid 2 voltage - 300 volts; 

Grid 1 voltage - 40 volts; 

Cathode self bias resistor -100 ohms. 

Give numerical answers to the following: 
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a. The value of the grid I resistor in ohms, 
h. The value of the grid 2 resistor in ohms 
(assuming the grid 2 voltage is derived from 
the 420 volt positive supply rail). 

c. The cathode self bias voltage. 

d. The actual cathode resistor power 
dissipation. 

e. The actual grid 2 resistor power dissipation. 

f. The anode power input. 

YOUTH IN THE ELECTRONIC AGE 

On the occasion of TELECOM 71, the 
first world exhibition being organised by the 
International Telecommunication Union in 
the framework of the 2nd World 
Administrative Radio Conference for Space 
Telecommunications, the ITU is organising a 
competition entitled “Youth in the Electronic 
Age’’. 

This competition should help to increase 
the interest of young people in present day 
techniques and enable them to have a better 
understanding not only of the importance of 
modern telecommunications in daily life, but 
also of the need for knowledge of their 
possibilities in economic and social 
development. 

Conditions: The competition is open to 
persons of either sex who have reached the 
age of eight years by 1st January 1971 and 
who have not reached the age of 18 by this 
date. 

Category: Entrants will be divided into 
two age groups: 

Group A - eight to 12 years (on 1st 
January 1971); 

Group B - 13 to 18 years (after 1st 
January 1971) 

Entries may be individual or collective. 

Subjects: Among the subjects that might 
be proposed are: 

Subject I: telecommunications in everyda> 
life (family, mass communication, 
international understanding); 

Subject II: Telecommunications in 2000 
AD (How do they think they will have 
developed by then. What their effect will be 
on the family, on mass communication, on 
economic and social development, and on 
understanding among peoples.) 

Any other subject relevant to 
telecommunications will be accepted. 

Media to be used: Ideas may be conveyed 
by written word, picture (photographs, films, 
drawings, animated cartoons) and sound. 

Information on telecommunications: 
Information from any source may be used, in 
particular that disseminated during 
TELECOM 71. Information of the ITU and 
its publications, and on the exhibition, may 
be obtained by participants on request 
through the authority organising the 
competition in the country concerned. 

Selection of entries: A national jury will 
have to be appointed in each country 
participating in the competition to select the 
best 10 entries in each age group. 

Date for submission of entries selected on 
the national level: The entries selected shall 
be sent by the national authority, together 
with a written translation into one of the 
working languages of the ITU, to the 
headquarters of the International 
Telecommunication Union by 26th February 
1972, under the following cover: 

Information Division, 

Competition “Youth in the Electronic 

Age". 

Jury: An international jury will be set up 
in Geneva on which those countries from 
which entries are received will be represented. 
Specialists in youth affairs, teachers and 
telecommunications specialists will also be on 
the jury. 

Prizes: The list of prizes will be published 
during TELECOM 71. Announcement of 


results: Results will be announced on 17th 
May 1972, World Telecommunication Day. 

The above information was received direct 
from the ITU as these notes were being 
prepared and no details were available 
regarding the Australian organising authority. 
However, the information received stated: 
“Member countries of the Union have been 
informed through their missions or permanent 
delegations in Geneva about this 
competition”. Australia is represented 
through the Postmaster-General’s 
Department. 

The competition could present a 
worthwhile challenge to members of the 
Youth Radio Club Scheme and one which 
could also be included as a club project for 
1971. Further details will be published as 
they come to hand. 

TECHNICAL ARTICLES OF INTEREST 
Break-in: (NZART Journal) April 1971 
A Simple RF Wattmeter. 

QST: (ARRL Journal) May 1971 

Delayed-Action Braking for Antenna 
Rotors. 

Radio Communication: RSGB February 1971 
Slow Scan Television. 

Radio Communication: (RSGB) March 1971 
A Higher-power Tripler-amplifier for 
70cm. 

QCWA MEETING 

Members of the Sydney Chapter of the 
Quarter Century Wireless Association were 
entertained at their May meeting with a very 
interesting talk by one of the members. The 
subject “Unidentified Flying Objects ’ was 
discussed and illustrated with a series of slides 
by Fred Phillips, VK2ZQ, President, 
Unidentified Flying Objects Investigation 
Centre, Sydney. 


Fred traced the history of the sighting of 
unidentified flying objects in mythological 
times until the present day. Details of 
sightings and the forms of such objects as 
reported by reliable eye witnesses were 
discussed. Sightings have been reported in 
many parts of the world. It is interesting to 
note that in Australia, between 1st January 
1966 and 20th February 1969 there were 167 
reported sightings investigated. Mention was 
also made of attempts to establish contact 
with such objects. 

Another point of interest is that there 
exists an amateur radio net among those 
interested in UFOs in various parts of the 
world. The latest information available gives 
the following details. 

UFO Data Net Skeds - 0200GMT each 
Thursday. 

Frequencies: 

7.268MHz; Net controller - WB6RPL 

21.342MHz; Net controller - KP4CH. 

W1A ACTIVITIES 

It was announced recently that it is 
proposed to re-establish the “Key Section” 
(Morse code operation) within the Institute. 
This section lapsed in 1930. The aims of the 
section are to offer an association within the 
framework of the institute among those 
interested in CW operation, and more 
importantly to encourage wider use of this 
mode of communication. 

It is proposed to appoint divisional 
co-ordinators to assist in implementing the 
scheme. 

The proposals adopted for the schemes 
are:- 

That the section will be open to all 
members of the institute who have worked at 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 110 MHz, J Type 5 to 1 10 MHz, 

K Type 5 to 1 10MHz From $5.00 

Write For Free Comprehensive Price List. 

FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Hava b«K>n prefarrad by laading Manufacturer* throughout tha country for — 

ACCURACY STABILITY ACTIVITY- OUTPUT 

Coniult ui for Crystal* for any Mobile Radio. All types available. 

DISCOUNT FOR QUANTITY ORDERS 
AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS abo AVAILABLE 

Our modern factory equipment allows us to o Her you 
PROMPT DELIVERY for all your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

mo ILECm CRYSTALS 

Contractors to Federal and State Government Department! 


REPRESENTATIVES AUSTRAL I A^^AND^ q N EW Z\ 


BOX 

MESSRS ATKINS (W.A.) LTD.. 

894 Hay Street. PERTH. 
FRED HOE A SONS P.L.. 

246 Evans Road, Salisbury North 
Brisbane. Queensland. 

Phone 47 4311. 

FAX* ELECTRONICS 
Waterman Buildings, 

408 King William Street 
Adelaide. 

Phone 84977. 


AUCKLAND 


: Mours CARMEL 4 CAMMIL 


34 Brisbane Street. Hobart. 

and 29 St. John Street. 
LAUNCESTON. TASMANIA. 
PARIS RADIO ELECTRONICS 
7a Burton Street. 
Darllnghurst, N.S.W. 
Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY. LTD. 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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HAM 


RADIO 

SUPPLIERS 

Mail Order Specialists 


323 Elizabeth St. (2 doors from Little Lonsdale St.) 
Melbourne Vic. 3000. 'Phones: 67 7329, 67 4286. 

BATTERY CHARGER NEW 

240 Volt, 6 Volt or 12 Volt 4 Amps Switch Over Complete with Leads, Meter, 
Fuse Metal Case, S.E.C. tested $21.50. Postage $1.00. Battery Charger 6 Amps 
$27.50. 

C TYPE CASSETTE TAPES 

C 60 80c 

C 90 $1.50 KIEW 

c 120 2.00 ncvr 

Postage 10c 

VACUUM TUBE VOLT METER MODEL K1420 HEW 

(Suitable for FM Radio Stereo T/V) and communication apparatus Meter 195 
V/A DC (6”) Mirror Scale DC Probe Test Lead Red and Black and Book. High 
input impedance, 11 Megohms DCV. Price $69.50. Postage 80c. 

SPECIAL NEW 

1 WATT WALKIE TALKIE 

TRANSCEIVER 

13 TRANSISTORS, 3-CHANNEL, AND CALL SYSTEM 

Range: up to 10 miles (depending on terrain, etc.). Frequency 27.240 MHz (PMG 
approved). Freq. stability; plus or minus 0.005%. Transmitter: Crystal controlled, 
1 watt. Receiver: Superheterodyne, crystal controlled. Antenna: 13-section tele¬ 
scopic. Power source: Eight UM3 1.5 v pen batts. Size: 81 x 3i x H inches. 
Weight: 25 ozs. Other features: Leather carrying case, battery level meter, squelch 
control, earphones jack, AC adaptor jack, etc. 

PRICE $75 A PAIR 

BE EARLY, limited stock available. 

STANDING WAVE BRIDGE -h FIELD/S/ 

INDICATOR NEW 

Model 23-126. SWR 1:1 to 1:3 Accuracy = 5%. Impedance 52 ohm. 100 V/A 
D/C Meter. Antenna 5/section Collapsible. Price $16.50. Postage 30c. 

JACKSON V/CONDS. NEW 

150 PF with i” shaft $2.80. Postage 20c. 

CRYSTAL RADIO KIT NEW 

Model 28-207. Tunes Am.B/casts complete with all ass. Price $3.95. Postage 30c. 
NEW C/X CABLE DIAM, 50 ohms. 95 yd. 

NEW C/X CABLE 3/16” DIAM. 50 ohms. 45 yd. 

ROLLS 100 FEET. 300 ohms, open line cable, $5.30. Postage 20c. 

SINGLE CORE AND SHIELDED MIKE CABLE. NEW 20c yd. 

TWO CORE AND SHIELDED CABLE. NEW 30c yd. 

FIVE CORE AND SHIELDED CABLE. NEW 38c yd. 

T/V RIBBON T YD. 300 OHM. 

METERS 

MR2P METERS: Square, face size 1 3 4ln. 

M/Hole 1’ 2 in, res. 99 ohms. 0-1. 0-25. 

0-250 and 0-500 mA, . . . net $5.00 

MR2P METERS: 0-5 0-15, 0-30. 30-30 

Amps. (Res. SOM/V). Price net $6.50 
MR2P METERS: 0-15 volt DC. 0-30 volt 

DC. Price.$5.50 

MR2P METERS: 0-50, 0-100, 100-100. 

0-500 V/A. (Res. 900 ohms.) Price $6.75 
M065 METERS: New. Face size 3’ 2 in. 

M/H 2 3 4 1n. Res. l2o ohms. 0-1. 0-5. 

0-10. 0-20, 0-50, 0-100 0-500 mA. 

Price.net $5.25 

M065 METERS RES.: 0-15, 0-30, 0-300 

volt DC. Postage 20c. Price net $5.40 
SWR 109 METER: Replacement. Postage 

20c. Price.$9.50 

P25 ‘S'’ METER: Price . . . . net $6.50 

P25 METERS: New. Face size 2i 2 ln. M/H 
2 1 4ln. Res. 60 ohms. 0-1, 0-5. 0-100. 

0-500 mA. Postage 20c. Price net $6.00 
MR3P METERS: New. Face size 3i 2 ln. 

M/H 2 3 4 in. Res. 120 ohms. 0-1. 0-10. 

0-50, 0-100, 0-500 mA. Post 20c. 

Price.net $5.75 

MR3P METERS: 0-50, 50-50. 0-100. 0-500 
V/A. Postage 20c. Price . net $9.20 
MASTER METERS: New. Model S21. Size 
2Uin M/H 2in, Cl R 50-50 V/A. Plan 
face. Postage 20c. Price . . . . net $4.00 
MASTER METERS: New. Model S212 24F/ 

498. Face size S’sln, M/H 2 3 4in. Cl R 
1-1 mA. Plain face. Postage 20c. 

Price.net $3.70 

MASTER METERS: New. Model 212 24F/ 

502. 0-10 volt AC. Face size 3’ a in. M/H 
2 3 4 ln. Postage 20c. Price . . net $4.50 


15c 

25c 

15c 

40c 

60c 

50c 

50c 

22c 

58c 

95c 


BARGAIN ITEMS 

Mini push-button Switches, new, each 45c 

Beling-Lee Sockets .each 40c 

Beling-Lee Plugs . ..each 45c 

Beling-Lee Line Joiners . . each 48c 

Spring-loaded Terminal Posts, yellow, green. 

red or black.each 

3.5mm Plugs.each 

2.5mm Plugs.each 

5.6mm Plugs.each 

Stereo Plugs . each 

Stereo Sockets .each 

R.C.A. Plugs.each 

4-pln Speaker Plugs . pair 

3-pin Dim. Plugs.each 

S0239 Sockets .each _ 

PL259 Plugs.each $1.00 

Ladel Crystal Mike.each $1.20 

TV Plug/Socket.each 45c 

Jabel Crystal Sets Coll, new . . each 95c 
Jabel Aligning Tool Kits, set of two 85c 
Jabel Aligning Tool Kits. set of 4 $1.30 

Adel Nibbling Tools.each $7.50 

Car Radio Speaker Control and volume 

front and rear ..each $3.00 

Neon Screwdriver, 240 volt . . each 55c 

10 pairs S/A Clips.$1.60 

Ditto with 6-inch lead (Ideal Jumper 

leads).$1.60 

3.5-3.5 3ft leads.$1.20 

Jabel Rotary Switches.$1.20 

1-pole, 12 positions. 2-4, 2-5. 2-6, 3-3. 
4-2. 

S81 Eddystone Variable Condensers 50 of 
(no shaft) .$1.50 


MORSE OSCILLATOR PRACTICE SETS, NEW 

Complete in plastic box with speaker and accessories (key not included) 
must for the beginner—Price $8.50. Postage 40c. 


least 50 different stations. 

To qualify as a contact, significant text of 
at least 30 words apart from the Signal 
Strength, Readability and Tone reports must 
be exchanged. 

Operation during contests is excluded. 

That the Federal President’s cup awarded 
to the Key Section in 1930 be revived and 
mounted, to be awarded annually with an 
inscription to the member of the section who 
makes the greatest number of contacts in that 
year, using A1 or A2 mode. No member may 
hold the cup for more than two consecutive 
years. 

That a WIA certificate be made available 
to overseas amateurs for working 20 or more 
members of the Key Section of the WIA. 

That certificates be awarded to members 
of the Key Section who have successfully 
received and sent either A1 or A2 mode at 
speed of 15; 20; 25 and 30 words per minute. 

That the Federal contest manager be 
approached to alter the rules of WIA contests 
in order to remove the bias against the use of 
A1 mode in contests because of the lower 
scoring rate that can be achieved using this 
mode under contest conditions in Australia. A 
possibility would be to offer a multiplying 
factor for all contacts using A1 or. A2 modes. 

That every method be used to introduce 
more A1 and A2 modes on the VHF bands, 
even to the extent of making operation on 
VHF as a requirement for some of the awards 
associated with the Key Section. 

The Key Section is managed by a group 
consisting of an officer appointed by Federal 
Executive and a nominee of each divisional 
council. The nominee of Federal Executive 
will act as head of the group and report on 
the activities of the Key Section to the 
Federal Council. The divisional nominees will 
be appointed by the divisional council and 
will be known as divisional co-ordinators. 
Appointments will normally for a period of 
three years. 


NEW SOUTH WALES 

The questionnaire circulated to members of 
the New South Wales Division in the 
April-May bulletin is apparently being criti¬ 
cised by a certain number of its members. The 
information sought is stated to be required 
for incorporation in the electronic data 
processing system being set up in Melbourne 
to correlate information on membership 
common to all divisions of the institute. 

Some of the details members are being 
asked to supply are claimed to be of a purely 
personal nature. Although it has been stated 
that information compiled will not be made 
available to other bodies, or that members 
need not fill in any question to which they 
object, it has been suggested that the 
recorded information cannot be relied upon 
to be accurate and up to date. This is because 
it would be very costly, time-consuming and 
inconvenient to provide that the records be 
continuously updated, and these expendables 
may not be justified. For example there are 93 
job classifications listed on the questionaire. 
In order to keep the records up to date, a 
member would presumably be expected to 
notify the WIA following a change in his job 
classification. Even if this were done, it would 
seem that the time and trouble required to 
amend the computer files could scarcely be 
justified; in any case the information does not 
seem essential for WIA operation. 

More than anything, the reaction to the 
questionnaire suggests that there may have 
been a partial breakdown in communication 
between those who originated the 
questionnaire and the many members who 
were asked to fill it in. Perhaps also some of 
the questions asked may have been 
unnecessary. 
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WESTERN AUSTRALIA 
The officers of the Western Australian 
Division, WIA elected for 1971 are: 

Patron Brig. G. P. Hunt, CBE 


President 
Vice-president 
Junior Vice-pres 
Treasurer 
Secretary 
Minute Secretary 
Equipment Officer 
Program Organisers 

Broadcast Officer 
VHP Officer 
WICEN Co-ordinator 
YRCS Supervisor 
Membership Secretary 
QSL Manager 


M. E. Bazley 
P. Beacher 
H. R. Pride 
P. Dew 
N. Penfold 
R. Greenaway 
T. Stanicic 
P. Beacher 
A. J. Gibbs 
H. R. Pride 
T. Stanicic 
P. Beacher 
L. Jessop 
J. Gibbs 
J. Rumble 


WIA YOUTH RADIO SCHEME 
Maitland Radio Club: I ; our members of the 
Maitland Radio Club were successful in 
gaining their Amateur Operator’s Limited 
Certificate of Proficiency at the February 
examination conducted by the Wireless 
Branch of the Postmaster-General’s 
Department. They were: Allan Matthews, 
Max Morris, Graham Dunkley and Allan 
Nixon. 

The retiring secretary of the Maitland 
Show, Mr C. Schurmann, presented nine 
members of the MRC with awards for projects 
submitted for display in the clubs exhibit at 
the 1971 Maitland Show. The presentation 
was made in the club's new theatrette 
building, at a social evening attended by 60 
people. The gathering included members of 
the club, their parents and friends. 

Those receiving the awards were: Ian 
Lawrence; Phillip Sciffer, David Ellis, William 
Abrahams, Robert Thomson, Phillip 
Lawrence, Gary Watson, Russell Didby and 
Bob Thompson. When congratulating them on 
their achievement, Mr Schurmann said he was 
impressed with the activities of the radio club, 
and in particular the special entertainment 
organised for the junior members. 

The club also receives excellent publicity 
from the Maitland newspaper, the “Mercury”. 
Each Monday issue gives news and highlights 
of the club’s activities.- 

The club is located in Maize Street, 
Tenambit, East Maitland. Full details may be 
obtained from the secretary, Mrs M. Watson, 
PO Box 54. East Maitland, 2323 or telephone 
Maitland 33 7286. 

Victoria: Further advice has been received 
regarding the reorganising the administration 
of the Victorian Division of the Youth Radio 
Club scheme. In a circular to all YRCS state 
supervisors and club leaders, it was stated that 
the Victorian division of the YRCS has been 
fortunate in obtaining the services of a new 
and enthusiastic group of people to carry out 
the necessary administrative duties. 

This will permit not only a continuance of 
the services as in the past, but also allow a 
further development and extension of the 
scheme - particularly in Victoria. The 
changeover took place from 1st May 1971. 
All correspondence should be addressed to 
the following officers; 

State Supervisor, Mr J. K. McLachlan, 
VK3ZDK, 5 Masefield Avenue, Mooroolbark, 
Victoria 3138. 

(All YRCS matters eg, requests for notes, 
badges, examinations, certificates, etc.) 

Mr W. Tremewen, VK3ZCI, 34 Flower 
Street, Ferntree Gully, Victoria 3156. 

(All correspondence matters.) 

Mr D. F. Reid, VK3EI, 255 O’Heas Street, 
Pascoe Vale, Victoria 3044. 

(All subscriptions, articles for publication 
in Zero-Beat bulletin.) 
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IONOSPHERIC PREDICTION CHARTS - JULY 

Reproduced below are four radio propagation prediction charts based on information 
supplied by the Ionospheric Prediction Service Division of the Commonwealth Bureau of | 
Meteorology. The charts give the predictions of maximum usable frequency (MUF) and 1 
absorption limiting frequency (ALF) for four of the most widely used interstate circuits, | 
during July 1971. 
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ITU NEWS 

The Administrative Council of the 
International TelecommunicationUnion met 
in Geneva, Switzerland, from 1st to 21st May 
1971, for its 26th session. The Administrative 
Council is composed of 29 members of the 
Union elected at the Plenipotentiary 
Conference held in Montreaux, Switzerland in 
1965. Among the matters discussed were the 
preparations for the Second World Space 
Telecommunication Conference, to be held 
from 7th June to 27th July 1971. 

The main purpose of the conference is to 
revise completely or partially the Regulations 
governing international telecommunication 
operations (Radio, Telegraph and Telephone 
Regulations). It will doubtless be one of the 
most important conferences held by the 
Union in the past 25 years, because of the 
impact which the Regulations adopted will 
have on the development of all forms of 
telecommunication during the next decade. 

STOP PRESS! 

Following publication of the June issue of 
“Amateur Notes”, various letters have been 
received concerning the report given in the 
“WIA Activities” section dealing with the 
report of the Special Committee on Novice 
Licensing, and certain reactions to the 
Committee’s recommendations. 

Unfortunately the letters were received at 


a time which prevented their inclusion in this 
issue. However in view of the importance of 
the matters raised, space has been alocated in 
the August issue both for publication of the 
letters, and for an appropriate discussion of 
the matters which they raise. ® 


CALLING ALL 

PROSPECTIVE 

AMATEURS 

The Wireless Institute of Australia was 
established in 1910 to further the in¬ 
terest of Amateur Radio. With over 
half a century's experience, who could 
be more qualified in teaching this sub¬ 
ject? 

Correspondence Courses are available 
at any time. Personal Classes com¬ 
mence in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A. 

14 ATCHISON STREET, 
CROWS NEST, 2065 
NEW SOUTH WALES 
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Tudor Radio 

L E. CHAPMAN established iwo 

103 ENMORE ROAD, ENMORE, NSW 2042. 
PHONE 51 1011 new postage rates please add extra 


Knobs long shaft, push on. Dozen $111 
Knobs for concentric shaft. Dozen $1*21 
250 mixed screws. BA, Whit, self-tapper 
bolts, nuts, etc. $1 bag plus 25c post 
Crystal microphones, good quality, ideal 
tape recorders, etc. $2.80. 

Transistor speaker transformers, single 
ended, 5 watt. $1.50. 

Pick up shielded Wire ♦. 20 cents yard. 


SPEAKERS 

MSP 8 inch dual cone . $7.50 

MSP 12 inch dual cone . $9.50 

MSP 7 x 5 .$5.00 

MSP 4 inch 3i OHM .$2.75 

MSP dual cone 6 inch . $7.50 

Rola 6 x 4 . $3.50 

Rola 5 x 3 15 or 27 OHM.$2.50 

MSP 6 x 9 8 or 15 OHM .$6.00 

MSP 3 inch . $2.50 

National hi-fi built in tweeter 

8 OHM.$14.00 

Peak dtial cone .$7.50 


MSP 12 inch radial beam 12 PQB $25.00 
Mid range 8 inch woofer 4/OHM $6.00 
MSP 5/inch large magnet 15/OHM $3.00 
MSP 4/inch large magnet 15/OHM $3.00 
MSP 4/inch large magnet 15/OHM $3.00 

Magnavox 6 x 9 27/OHM .$5.00 

MSP 6x4 8/OHM .$3.50 

Rola 4 inch 27/OHM . $3.00 

MSP 4$ x 2* 8/OHM . $2.50 

MSP 6x5 15/OHM . $2.00 

Magnavox Tweeter 5 inch 

HF5SIC . $7.50 

Rola custom speaker Kit C3 GX 
tweeter and C60 woofer and all 

components . $19.05 

MSP 15 inch.$45.00 

MSP dual cone 12 aux 

15 watt RMS . $17.50 

Pioneer 15 inch 30 watt RMS .. $40.00 
Magnavox Electrostatic 3i inch 
tweeter Mdl 3.5 . $2.50 

Switch, 4 position. 3 bank. 75c 

m 

TRANSISTORS 2NU10 .. .. each 40c 
SILICON DIODES EM484 .. ..75c 

DIODES OA79 . 40c 

DIODES HR15.50c 

DIODES OA81.40c 


SMALL 
2-GANG 
TUNING 
CONDENSERS 

Complete with direct drive scale $1.75 


Tapes, top brand, 1,800ft .. .. $3.20 

Pots 10K dual-ganged log .. . .50c 



MIXED RESISTORS* 3 5 and 10 
WATT I.R.C., 25 for $2. 


TRANSISTOR AMPLIFIERS. Peak 
stereo in oiled teak cabinets 31 watts 
per channel.$39 




Curled expanding shielded wire approx. 

7 yards.$1.30 

Miniature valve sockets 7 and 9 pm 
15 cents each. 

Speaker Crossover network Condensers 
2 MFD — 60 cents. 

Philips IFTs 455KC . 75c each 

Aerial and oscillator coils .. 50c each 

Transistor IFs, medium size, 75c each 

PHILIPS GRAMOPHONE 
MOTOR. 

6 volts, 4-speed, 
and pick-up $7,75. 

Speaker transformers 15,000 and 25,000 
to 3 ohms 6 watts ....$L50 each 
5,000 to 3 and 15 ohms .. $1.25 each 

POTS ' 

1 meg. 2 pole switch. 95c 

100K switch 2 pole log. 50c 

10K carbon or wire wound . .. 50c 

1.5 linear . 50c 

imeg log. ^ 50c 

250 Dual Ganged Log Pots. .. $1.25 

20K switch. 75c 

10K switch. 75c 

1.5 dual ganged log . $1.00 

2 meg Dual Ganged Lin. .. .. $125 

Dual 3 meg ganged log. $1.00 

500 ohm WW. 50c 

50K Lin. 50c 

15K T5K . 50c 

Dual ganged concentric 

2 meg log 2 pol. $1.25 

7.500 log. 50c 

200K lin. 50c 

250K log. 50c 

2K lin slotted. 25c 

50 ohm. 50c 

250K lin. 50c 

100K lin. 50c 

imeg lin. 50c 

50 log switch. 75c 

1 meg dual ganged log. $1.25 

2 meg lin. 50c 

BELLWIRE.2c yard 

50-OHM POTS, ideal for Ext Speakers. 

50c each 



STEREO AMPLIFIER KIT SETS 

TU 10, 3.5 watt per channel .. $19 
TU 11, 3.5 watt per channel has facili¬ 
ties for tape and microphone chan¬ 
nels .$23 

TU 12, 5 watt per channel .. $22.00 
TU 13, 5 watt per channel with TU 11 

facilities .$27 

Each kit set includes valves and all 
components. Front face plate, if re¬ 
quired, $1 extra. 

Single stage amplifier kit set: 


5 watt per channel. $10.00 

Transistor ear plugs .. .. 3 for $1.00 

Tag strips, mixed types .. Dozen, 60c 
Switches, oak 4 position .. 50c each 
2 position.40c each 


31 AMP, FUSES $3JO 100. 

Din Plugs, 3 or 5 phi .. .. 50c each. 

Push button switch, 4 position and 1 
postoggle switch, $1. 



ELECTROS: 

3 in one 

50 250 415 

8 350 415 

10 350 415 

75 cents each. 


Tesla 4 speed gramo motor and pick-up 
HC11 shielded motor, balanced arm $25 

BSR 4 speed Gramophone Motor and 
Pickup, Stereo . $19.00 

CAR RADIO. Solid State Push Button 
8.$55 


POWER TRANSFORMERS 

150 volts aside 6.3 50 mil $2.50. 


METAL RECTIFIER, 150 watt, * 
$1 each. 


amp, 


TV aerial lead in.10c yard 

Tuning Condensers, 2 gang or 3 gang 
—$1 each. _ 

Portable record player cabinets, shop 
soiled . $2.50 each 

2 amp fuses.$330 per 100 

Transistor plastic outer case, 50c each 
Stereo pick-up arms, with Xtal, $6.00 ea. 
Metal rectifiers for battery and electric 
portables .. .. 50c each, post 10c 

Pilot lamp holders .. .. 60c per doz. 

100 Mixed Knobs including TV channel 

changers. $10.00 

31 amp Fuses.$3.50 per 100 

10 for. 50c 

Multisonic Stereogram chassis, 6 valve 
_$30_ 

AMPLIFIERS SOLID STATE 
8 watts R.M.S. per Channel .. $65.00 

Tape recorders portqble MR 115 AC, DC 
Sanyo.$65. 


Morganite and IRC resistors. At least 
33 values. Suit transistors, radios, TV 
etc., $2.00 per 100. Pack and post, 25c. 
100 mixed condensers, micas, ceramics, 
tubular. Fresh stock. 

$2.00. Pack and Dost 25c. 
50 + 24, 350 vw + 100 mf 25 vw, 

75c each 

30, 30mf 300 vw 350vp .. 75c each 

Many others. Invaluable for service. 

2 meg. Lin Pots . 50c 

R.C.A.7 INCH TAPE SPOOLS 50 cent* 



SPEAKER CABI¬ 
NET, 16 x 10 x 8L 
COMPLETE WITH 
BACK SUIT 6in or 
8in SPEAKER, $10 


.50c 

concentric. 


PILOT LIGHTS. Plug in .. 10 cents 

SWITCH WAFERS 

_20 cents each. _ 

Vibrators, 6 or 12-volt 

synchronous ... $3.50 

4-volt sync. $2.50 

24-volt sync. $2.50 

32-volt now sync. $3.50 

Electros 500 MFP 10 v.w. Vpl2 . 40c 

GENERAL TV CABINET, 9 inch, $12 



Stereo Head Phones, good quality, $7.75 

Neon 240 volt besil lights, 75 cents each 

Cassette tape recorders P16 AC DC, 
solid state. $59 

A.W.A. stereo radiogram chassis, 6 valve 

$27.50 
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5i yards MULTI-STRAND 

5 and 1 shield. 


CABLE 



50 CENTS 


MINI CABLE 4 STRAND ONE 
SHIELDED, lots of uses including 
microphones, etc.10c yard 

CABLE, 9 STRAND, including 1 shield 
and OCTAL PLUG LENGTH, 6 yards, 

$2 


AS 

1 


B.S.R. CERAMIC CARTRIDGE 
STEREO.$5 



AMPLIFIERS, 31 watts, size 71 x 5 x 
41.$10 

9-INCH PICTURE TUBES. General 
9UPE.$10 



TV IF COILS, IDEAL FOR COIL 
FORMERS.SI dozen 



SPEAKER CABINETS 

13 x 61. $5.00 

10 x 6 x 41. $3.50 

121 x 81 x 6. $5.00 

TESLA 8 INCH SPEAKERS 
4 ohm usual price $17 60 only $7.50 
each. _ 

„ -^ 

MICROPHONES ACOS 

CRYSTAL 
$2.80, 


TUNER 90 PER CENT COMPLETE 




TRANSISTOR AMPLIFIER AND 
TUNER 

AMP size 3* x 1* x H tuner 3i x H 

x £ (circuit supplied).$9 

Sharp TV Picture Tubes 12 inch. $29.59 
Sharp Yokes Fly Back Transformers. 
Pots, Diodes, Transistors, Speakers, 
_ Tuners, etc. _ 

Lenco transcription motor and pick-up 

arm traded in. Perfect order .. $35 

SHARP 12-INCH TV CABINETS $17.50 

Transistor miniature speaker trans¬ 

formers . 50c each 

Transistor speaker transformers 3.85 to 

3.50 C.T.$1.00 

Portable TV car Cradle.$4.00 

Portable TV Aerials.$4.50 


DIAL DRUMS, 5 inch, 3*. 31, 50c «jl 



T V POWER TRANSFORMER, $ 8 . 

300 mil. Two 6.3 windings, 200 volt 
secondary for Bridge Type Rectifier. 


50 M CHOKE $L 
Pack and Post 30 cents, 
Interstate 60 cents. 
300M Choke $2.50. 




SPEAKER CABI¬ 
NET, 9* x 9* x 5i, 
$4* 

Suit 8in Speaker, 
or 6in. 


M.S.P. MODEL 2MBC TWEETER 
SPEAKER. RANGE 5KHZ TO 20KHZ. 
i>EW RELEASE, $A50. 



BATTERY SAVER, 6 or 9 volt DC 

300MA, $11.00 



SPEAKER ENCLOSURE, complete 
with 8in M.S.P. dual-cone speaker. 8 or 

15 ohm.$17.50 

Cabinet without speaker.$10 

_Cabinet size 16 x 10 x 8._ 

TRANSISTOR EXTENSION 
CABINETS 

Complete with 5-inch speaker and lead. 
$3.59. 



INDOOR TV AERIALS $1.50. 

Pack and Post 25c. 


Electros 20 400-450 



Electros 10 400-450 

75c 

each 

Electros 15 50-65 



100 MIL power Transformer 


. $6 

ELECTRIC RADIO CLOCK, 

, 240 

volts 


$2.50 

each 


POTS 

1 meg. Dual Ganged Log .. .. $1.25 
1 meg. Dual Ganged Lin .. .. $1.25 
i meg. Switch Pot doublo pole 
log. 75c 


6 VOLT PILOT LIGHT, screw 

in.ea. 10c 

RESIN CORE SOLDER 5 yards 75c 


Electrolytic Capacitors 

- - ^ 55Q 


8MFD 450 


surge. 4 for $1.00 


SHARP FLYBACK 
FORMERS, 8ft 604 .. .. 


TRANS- 
$7 each 


SHARP TUNERS for 12 inch, $19 each 
SHARP TRANSFORMER 9T7171, $2 

SHARP DEFLECTION COIL DC179, 

$18 

SHARP SPEAKERS, 8 ohm 1107P 244 

$4 

LOT OF OTHER PARTS FOR SHARP 
INCLUDING DIODES, POTS, KNOBS, 
TRANSFORMERS, COILS, ETC. 

STEREO SPEAKER LEAD, 10 cents yd. 



Speaker Cabinet 10 x 7 x 4 with 5 inch 
speaker.$5.50 


GARRARD PLUG IN STEREO 
CARTRIDGE, $6.00 

TESLA 4 SPEED 

Gramophone motor and pick-up 4 pole 
motor, balanced arm $25. 

Speaker Cabinets size 10 x 7 x 44. $3.50 

SPEAKER ENCLOSURES FOR 12in 
SPEAKERS, SOLID OILED TEAK. 
$27.50 each. 


600 ohm to 600 
multi tap line 
output trans¬ 
former! .. .. $1 




UA 15 

B.S.R. UA5c 4- 
speed record- 
changer, $32.00 


American or Japanese 2 pin power plugs 
rubber complete with 24 yards flex 50 
cents. Pack and post 10 cents. 

Small Instrument Box 6i x 2i x 3* 

.50c 

TV legs, set of 4 $1, Size 54 inch. $1.00 
10K Double pole concentric pots. . $1.25 
TV Blocking oscillator coils .. 50c each 
Transistor Amplifier 34 watts for channel 

.$19 

Sharp push button car radio tuner $10 
Electros 8MFD VW VP 300 350 
.4 for $1 

Speaker Plugs, 4 pin.15 cent* 

Speaker Sockets.15 cents 

TRANSISTORS 

2N1110. 40c 

ELECTROS 20 MFD 200 P.V. .. 20c 
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For the Radio Amateur: 


Aerial Matching—More Q & A 


Following the warm response to the article in the May issue answering often-asked 
questions on aerial matching, we present below the answers to some further 
questions on the same topic. 


Q: Why are there so many arguments about 
the relative merits of various types of aerial. 
Surely if each type of aerial is properly 
matched to the transmission line, they all 
should perform equally well? 

To answer these questions helpfully, it is 
really necessary to go back to basic principles 
and look at the real significance of the 
electrical impedance presented by an aerial at 
its terminals. There are actually three separate 
and distinct components which make up this 
impedance, and it is important to distinguish 
clearly between them. 

Perhaps the easiest component to 
understand is the reactive component. This is 
the algebraic sum, or resultant, of the 
reactances of the distributed inductance and 
capacitance of the aerial. Since the inductive 
and capacitive reactances vary in opposite 
ways with frequency, the reactive component 
is highly frequency-dependant. At one 
particular frequency the inductive and 
capacitive reactances cancel out, so that their 
resultant becomes zero. This is the “resonant 
frequency” of the aerial, as most readers will 
be aware. 

The reactive component of aerial 
impedance tends to complicate electrical 
matching to the transmission line. It is for this 
reason that an aerial is normally arranged so 
that its resonant frequency coincides with the 
frequency of operation, reducing the reactive 
component to zero. 

The second component of aerial 
impedance is the loss resistance component. 
This is merely the effective resistance 
presented at the aerial terminals by the 
electrical losses of the aerial - the losses due 
to conductor resistance, leakage, and so on. 
Of the electrical power fed to the aerial, the 
proportion which is dissipated in these losses 
results in no useful radiation, but is merely 
converted into heat energy and wasted. It is 
therefore most desirable to minimise the loss 
resistance component of aerial impedance. 

The third component of aerial impedance 
is the one in which we are really most 
interested: the so-called radiation resistance 
of the aerial. This is the effective resistor 
whose “dissipation” represents the RF power 
which the aerial actually radiates as 
electromagnetic waves. If an aerial is 
visualised as a transformer which provides 
coupling between the transmission line and 
“space”, the radiation resistance corresponds 
to the resistance reflected in the transformer 
primary circuit by the effective loading 
resistance provided by “space” in the 
secondary circuit. 

Because the reactive component falls to 
zero at the resonant frequency of the aerial, 
the impedance of the aerial at this frequency 
consists only of the loss resistance and 
radiation resistance components. Considering 
the two as equivalent series components, the 


impedance at resonance is simply the sum of 
the two. 

In matching the aerial to the transmission 
line, one is simply arranging for the sum of 
these components to approach as closely as 
possible to the characteristic impedance of 
the line. This is desirable with any aerial, to 
ensure that the highest proportion of the RF 
power arriving at the end of the line is 
transferred into the aerial. But, in itself, the 
matching operation does not ensure that the 
aerial radiates the maximum power; it merely 
ensures that as much power as possible is 
made available for this purpose. 

What determines the amount of power 
which the aerial actually radiates is the ratio 
between the radiation resistance and the loss 
resistance components. The higher the 
radiation resistance compared with the loss 
resistance, the greater the proportion of 
power radiated and the smaller the proportion 
lost as heat. 

It is the ratio between the radiation 
resistance of an aerial and its loss resistance 
which therefore determines how efficient it 
will be in producing radiation from the RF 
power delivered to it. And the various types 
of aerial which, have been evolved tend to 
differ both in terms of the ultimate efficiency 
attainable, and the ease with which it may be 
attained. Therefore the amount of power 
radiated in a given situation depends not only 
upon aerial-line matching, but just as much 
upon the nature of the aerial itself. 

An important factor influencing aerial 
efficiency is sheer physical size, which tends 
to determine its potential coupling to 
“space”. However once the length of the 
active elements of an aerial are increased 
beyond an overall length of one 
half-wavelength, any increase in radiation 
efficiency tends to be masked by a more 
pronounced change in the directivity of the 
aerial. The concept of “gain” tends to emerge, 
describing the ability of the aerial to 
concentrate its radiation in specific directions. 

There are in fact many complex factors 
determining aerial performance, and many 
possible approaches to aerial design. This 
explains the many different types of aerial, 
and the continuing arguments as to which is 
the most effective! 

Q: I have seen aerial designs in which the 
resonant element or elements have been made 
shorter than normal, either by winding the 
elements as spirals or helices, or by cutting 
them and inserting a “loading coil”. Are such 
aerials as effective as those where the 
elements are the full size? 

The straight elements used in “full size” 
aerials generally have a length approximately 
equal to a quarter of a free space wavelength 
at the frequency of operation, or a multiple 
of this length. This is necessary in order to 


by JAMIESON ROWE 

produce resonance, and consequent 
cancellation of the reactive component of 
aerial impedance to facilitate matching. 
However it is possible to achieve the same 
resonant condition with elements which are 
considerably shorter in overall length, either 
by using elements whose shape provides a 
different inductance/capacitance ratio in 
itself, or by modifying straight elements by 
the addition of lumped reactances such as a 
“loading coil” or a “capacitive hat”. These 
techniques may thus be used to advantage 
where a “full size” aerial cannot be used due 
to space limitations. 

Unfortunately, although the techniques 
allow the aerial to be resonated and hence 
matched to the line more readily, they cannot 
compensate for the reduced “coupling to 
space” which the smaller aerial provides 
compared with a “full size” aerial. Inevitably 
the more the aerial size is reduced, the less 
efficient as a radiator it becomes; the lower 
the radiation resistance becomes, compared 
with the loss resistance. 

By careful design, devices such as the 
loading coil may be arranged so that they do 
allow a significant reduction in the size of an 
aerial without producing a drastic reduction 
in its efficiency. Thus the position of a 
loading coil in an element is quite important: 
If it is inserted into the element at a point 
where little current tends to be flowing (ie, 
near the outer ends), the reduction in 
radiation efficiency is considerably less than if 
it is inserted at a point where the aerial 
current tends to be high (ie, near the inner 
ends). But it should always be borne in mind 
that a “reduced size” aerial can never be quite 
as efficient in radiating power as an aerial of 
“full size. 

Q: How does the “half-wave loop balun” 
work? How does it produce a 4:1 impedance 
ratio? 

By its very nature, an aerial or other 
transmission line load which is “balanced” 
with respect to earth, or reference potential, 
has an effectively earthed “centre-tap”. 
Whether this is apparent or not, such a load 
effectively consists of two mirror-image 
unbalanced loads in series, each having an 
impedance equal to half the nominal load 
impedance. Thus a folded dipole having a 
nominal “balanced” impedance of 300 ohms 
is equivalent to two 150 ohm unbalanced 
loads in series, with their junction earthed. 

The “loop balun” works because of the 
fact that a length of transmission line equal to 
an electrical half-wavelength tends to 
reproduce at one end any impedance 
connected to the other. By connecting such a 
length of line between the two terminals of a 
balanced load such as a folded dipole, the 
effect is simply to transfer one half of the 
load around and effectively connect it in 
parallel with the other. 

The resultant impedance is naturally 
unbalanced, being made up of two 
unbalanced components; and its impedance is 
one quarter of the nominal load, because it is 
formed by the two half-loads in parallel. ® 
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LISTENING AROUND 
THE WORLD 

by Arthur Cushen, MBE 


Biannual survey of transmissions from Europe 

Signals from Europe during our winter period are giving best reception during the 
daylight hours. Readers will find that the lower frequencies provide better signals as 
the sunspot count falls. 


ALBANIA: Radio Tirana has an extensive 
service in English and is one of the best 
received signals from Europe. A transmission 
at 0630GMT on 9500KHz provides the most 
reliable signal. During winter several 
transmissions to North America are received, 
including a broadcast at 0330GMT on 6200 
and 7080KHz. Of particular interest to New 
Zealand listeners is the New Zealand 
newsletter broadcast, on the first and second 
Saturday of each month in the 0630 
transmission. 

AUSTRIA: Radio Vienna has a daily 
service to Australasia from 1000 to 1200GMT 
on 17785KHz. The program commences with 
15 minutes in English. This English program is 
received also at 0530GMT on 6155, 7250 and 
17785KHz. A further transmission in English 
at 0730GMT is on 6155, 7245 and 

21720KHZ. 

BELGIUM: The Belgium radio broadcasts 
mainly in French and Dutch, but has two 
transmissions in English under the title 
“Belgium Speaking”. These broadcasts are at 
2305 and 0050GMT on 15230 and 9550KHz. 
Two transmissions in the French and Dutch 
service, of the many scheduled throughtout 
the day, are received 0530-9735GMT on 
17855 and 17780KHz, and at 1000-1230 on 
21460, 17855, 15325 and 21450KHz. 

BULGARIA: Radio Sofia has English 
programs to North America which give best 
reception in our winter months. The 
transmissions, on 9700KHz, are 0000-0100 
and 0400-0430GMT. English programs to 
Europe are also received at 1930-2000 on 
6070 and 9700KHz. 

CZECHOSOVAKIA: Radio Prague has an 
English broadcast to the Pacific 
0700-0800GMT on 6055, 9505, 1 1800, 

15310, 21690 and 21700KHz. Afternoon 
reception of programs to North America is 
also possible 0300-0400 when Prague is using 
5930, 7345, 9540, 9630, 11990 and 

15365KHZ. 

DENMARK: At the end of 1969 Radio 
Denmark at Copenhagen cancelled its foreign 
service and broadcast only in Danish. The 
Government recently decided to install new 
transmitters, and this may be an indication 
that English broadcasts are to be resumed. At 
the present time a transmission on 15165KHz 
can be heard at 2100 with repeat at 
0730GMT; these transmission have a short 
opening announcement in English. 

FINLAND: Helsinki is received on 

9555KHz weekdays at 0555 and on Sundays 
at 0630. A short announcement in English 
precedes a program in Finnish and Swedish. A 
similar announcement can be heard at 
0955GMT, when the station is using 
15185KHz. 

FRANCE: The ORTF Paris has several 


transmissions in English, and its many 
broadcasts in French are well received. A 
transmission in English for the Pacific is at 
0515GMT on 7155, 11920 and 17720KHz. 
Another program, beamed to Africa, is well 
received 2015-2100GMT on 15290 and 
17720KHz. A broadcast in French to the 
Pacific 0600-0730 is carried on 617 5 and 
9620KHZ. 

GERMANY (East): Radio Berlin 

International transmissions in English to the 
Far East provide good reception in the Pacific 
area including one at 0645-0730 on 21465 KHz 
and another at 1200GMT on 21540, and 
17880KHZ. 

GERMANY (West): Deutsche Welle at 
Cologne has two English transmissions to 
Australia and New Zealand each day, 
2100-2200 on 7130 and 9765KHz and 
0920-1020GMT on 11795, 17800, 17845 and 
21560KHz. A German transmission is 
0700-0910 on 9650, 11795, 21560 and 

17845KHZ. 

UNITED KINGDOM: The BBC World 
Service is on the air 24 hours a day in English. 
Transmissions beamed to the Pacific are as 
follows: 

GMT KHz 

0545-0915 7150,9640,11955 

0900-1 1 15 11750, 15070.21550 

2000-2245 7120,9410,1 1750 

HOLLAND: Radio Nederland at 

Hilversum is broadcasting to the Pacific in 
English 0630-0750GMT on 11730KHz and 
0800-0920GMT on 9715KHz. Dutch 
transmissions are carried simultaneously on 
the alternative frequency. These broadcasts 
are relayed by Bonaire. Radio Nederland has a 
new relay station under construction in 
Madagascar which should be testing by late 
October. Tentative plans include a further 
transmission to Australia for morning 
reception, at 2130GMT. 

HUNGARY : English programs from Radio 
Budapest are received in a transmission to 
North America 0400-0430 on 6175, 6165, 
9833 and 11910KHz. A transmission to 
Europe 1930-2000GMT is on 21665, 17890, 
9833, 7220, 7100, 6110 and 6025KHz. On 
Wednesday a service to the Far East is at 
0800GMT on 21685, 17800, 15160 and 

11910. 

ITALY: Rome has an English service to 
the Far East 2200-2225GMT on 1 1905, 9710 
and 5990KHz. A program in Italian for 
Australia from 0600-0645GMT is on 21560, 
17795, 15330, 11810, 9575KHz. 

NORWAY: Two services to Australia and 
New Zealand from Oslo on Sunday have 
English during the last 30 minutes. On the 
first Sunday of the month this includes a new 
program, “DX Radio Norway”. The broadcasts 
are 0700-0830GMT on 15175, 17800, 21655, 


21730 and 25730KHz, and U00-1230GMT 
on 17825, 21655, 21730 and 25730KHz. 

POLAND: Radio Warsaw has an English 
program 0630-0700 on 9670 and 7130KHz 
which, though beamed to Europe, gives fair 
reception in the Pacific. A transmission to 
North America is best received on 9 525KHz 
with English at 02 30GMT. 

PORTUGAL: Lisbon has a transmission to 
Australasia 07 30-0900 on 21495 and 
17880KHz. A service to North America in 
English 0345-0430GMT on 15125, 1 1935 and 
6025KHz also provides good reception. 

ROMANIA: Radio Bucharest 

transmissions in English to North America 
provide best reception at this time of the 
year. Three transmissions are carried, but the 
one broadcast 0430-0500 on 9570, 9590, 
11940KHz gives best reception. 

SPAIN: Madrid has English programs 
0100-0345 on 6140, 9760, 11925. Spanish 
transmissions are received 2300-0500 on 
9360,9570, 11710 and 15195KHz. 

SWEDEN: Radio Sweden, Stockholm, has 
a service to the Pacific 0515-0615GMT on 
1 1895KHZ, with English from 0515 to 0545. 
A session in English for morning reception is 
at 2045GMT on 11970KHz. 

SWITZERLAND: Broadcasts from Berne 
to the Pacific in English are 0700-0730 and 
0845-0915GMT on 9590 and 11775KHz. 
Alternative frequencies are 6165, and 
9535KHz. 

USSR: Radio Moscow, through its relay 
station in Siberia, has several English 
programs for the South Pacific. English is 
broadcast 1100-1130 on 15400, 12060 and 
7280KHz. From 1200 to 1230GMT the 
program is carried on 15400, 12060, 12070, 
9540, 5960KHZ. 

VATICAN: Vatican Radio has a morning 
service to Australasia at 2210GMT on 9645, 
1 1705 and 15155KHz. A test transmission 
has been in operation for some weeks at 
0730GMT on 11760, 15330 and 21660KHz. 

YUGOSLAVIA: Radio Belgrade has been 
heard with English news at 1830GMT on 
6100 and 7240 KHz. A further English 
program is at 2000GMT. This is repeated at 
2200 and carried on the additional frequency 
of 9620KHZ. 


MADAGASCAR TESTS IN OCTOBER 

The first definite information of the 
proposed dates for testing Radio Nederland’s 
relay station at Madagascar has been received 
from Hilversum. According to a letter from 
the Propagation Section, initial tests are 
planned for the second half of October 
though this is still a tentative date. This new 
relay will further improve the reception of 
Radio Nederland in Australia and New 
Zealand. 

The station does not plan to make any 
changes to its present programs, carried via 
the relay at Bonaire, in the Caribbean, for 
reception in the Pacific. The current schedule 
has transmissions 0630-0750 on 11730KHz in 
English and on 9715KHz in Dutch; and 
0800-0920 on 9715 KHz in English and 
11730KHz in Dutch. A new transmission for 
Western Australia planned for 
1100-1220GMT will be carried by the Lopik 
transmitters in Holland on 21480 and 17810, 
and by the, Madagascar transmitters on 
15 195 KHz. 

A program now listed as for southern Asia, 


Notes from readers should be sent to Arthur Cushen, 212 Earn Street, Invercargill, New 
Zealand. All times sre GMT. Add 8 hours for WAST, 10 for EAST, and 12 hours for NZ. 
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can write when it is dark. Spare p 
batteries 30c. Pen refill 15c. Globes 


RADIO HOUSE PTY. LTD 


760 GEORGE STREET SYDNEY. 211-0171 


NEW RH (Radio House) RANGE 
OF MULTIMETERS 

MODEL RH-80 $18.00 Postage 50c 

20,000 Ohms per Volt X)C 
10,000 Ohms per Volt AC 

Specifications! 

DC Volts. 0.5, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current: 50uA, 5mA, 
50 mA, 500 mA 
Resistance. 5 kft, 50kO, 
500kO, 5 MegO 
Decibels. -10 4- 62 lb 
Accuracy. DC±3%, AC 
±4% (of full scale) 
Batteries. Two 1.5V dry cells. 
Size A A, “Eveready” 915 

• Overload-protected by dual 
silicon diodes. ft Mirror scale. 

• Double-jewelled ±2% 
meter. ft 4- 1% temperature- 
stabilized film resistors. 

MODEL RH-700 $39.75. Postage 75c 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 

• Overload Protected by Dual Silicondiodes • Double- 
jewelled -fc 2 per cent Meter ft 4:1 per cent Temper¬ 
ature-stabilised Film Resistors ft Polarity Changeover 
Switch $ Mirror scale, instruction for operation with 
circuit diagram. 

SPECIFICATIONS! 

DC Volts: 0.6, 3, 12, 60, 300, 
600, 1200V (100,0000/V) 

AC Volts: 6. 30, 120, 300, 
1200V (10,000 0/V) 

DC Current: 12ixA, 300 ^A, 
6mA, 60mA, 600mA, 

12 amps DC and AC Cur¬ 
rent 12 amps. 

Resistance: 20KQ, 200KQ, 

2M0, 20MO 

Decibels: —20 to + 17,31,43, 
51, 63. 

Accuracy: DC±3 per cent. 
AC± 4 per cent (of full 
scale) 

Batteries: Two 1.5V dry cells, 
size AA, '‘Eveready” 915 


NEW 
TYPE Y-3 
MULTI¬ 
METER 


MEASURING RANGEt 

D.C. VoltMt: 6V. 30V, 
150V. 600V (2000 ohm*/ 
V). A.C. Volttte: 6V. 
30V, 150V. 600V (2000 
ohms/V). D.C. Currtat: 
150 mA. Resistance: 0* 
100.000 ohms. Complete 
with 1.5 volt battery and 
test leads. Size: 3H M s 
2H" 1 1H»\ 

Checked, Packed and 
Posted — ff.se. 

* «—»» » 


'HANDYMAN" 
RH 150 
$11.50 

CHECKED 
PACKED 
ft POSTED 
FREE 


Pocket-size 3 V4" z 4V4" * 1W. 
Instruction sheet and circuit. 

SPECIFICATIONS 
DC Volts 2Vi, 10, 50. 250. 1000. 
AC Volts 10. 50, 250, 500. 1000. 
DC Current, .1, 25, 250 M/amos. 
Resistance, 20K and 2 megohms. 
Decibels, -20db * + 62db .7X/e. 
Capacitance. .0001, .01, .0025. .25 


MODEL RH-20 $73.95. Postage 50c 

20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 

Specifications: 

DC Volts: 6.25, 2.5, 10, 50. 

250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 

H 1000 ( 10 » 00 °/ v ) 

K&jgfcjPMSaH DC Current. 50 uA, 25mA, 
250mA 

Resistance. 7kft, 700kO, 7MO 
Decibels. —10 -4-22 (at AC/ 
M SMIWImM 10V) 4-20 4-36 (at AC/ 

HBKIMW KBm 50V). Upper frequency limit 

7kc. 

Batteries: Two 1.5V dry cells. 
With Meter Protection $15.00 

MODEL RH-55 $20.00 Postage 50c 

30,000 Ohms per Volt DC 
14.000 Ohms per Volt AC 
SPECIFICATIONS! 

♦DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V (30,000 
ohms/V. 

♦AC Volts: 12V, 60V, 300V, 
1200V (14,000 ohms/V). 

♦DC Current: 60 A, 12mA, 
300mA. 

♦Resistance: 10K ohm, IMeg 
ohm, lOMeg ohm. 

♦Decibels: -10 db 4-23 db. 


MODEL RH-60 $25.00 Postage 50c 


50,000 Ohms per Volt DC . 
10,000 Ohms per Volt AC 

Specifications! 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 

DC Current. 25 uA, 5 mA, 
50 mA, 500 mA 

Resistance: 10 kO, 100 kO, 
1 MegO, 10 MegO 

Decibels. —10 4-62’ db 
Accuracy: DC±3%, AC± 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 


Models RH-80, -55, are:— 

• Overload-protected by dual silicon diodes ft Mirror 
scale ft Double-jewelled ±2% meter ft ±1% 
temperature-stabilised film resistors. 

LATEST MODEL 
MICRO RADIO 

7 transistors, uses 1 standard Pen- 
0/ lite battery size 24in x 2iin. The 
only miniature radio using standard 
JL batteries (refill battery 10c). Cora- 

W plete with instruction leaflets. 

Pack and post $39.75. 

FLASHLIGHT BALL POINT PEN S-88 

Lights up automatically when pen cover is in position for 
writing. $2.00 posted. 

Bright illumination. Modern shape with silver finish. You 

>arts available. Two 
15c. 
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timed for 1400GMT, is to become a program 
for South and South-East Asia. It will be 
transmitted from Madagascar on 21480 and 
15330KHz and also on 17810KHz from 
Lopik. The 21480KHz frequency is meant for 
reception in India and Pakistan and the 15330 
one for reception in Malaysia, Indonesia and 
the Philippines. 

An entirely new transmission for reception 
in the morning hours in Australia is scheduled 
for transmission from the Madagascar relay 
station. This is timed for 2130-2250GMT, and 
the frequencies envisaged are 15425 and 
11730KHZ. 

CBC USES SINES RELAY 

The Canadian Broadcasting Corporation’s 
International Service has for some years been 
relayed for reception in Eastern Europe by 
the BBC transmitters at Daventry. In the past 
few weeks Radio Canada has leased time on 
the Trans Europe 250KW transmitters at 
Sines, in Portugal. 

These are also being used by Deutsche 
Welle and IBRA Radio (see below). 

A program in Russian from Radio Canada 
is relayed as follows: 

GMT KHz 

1345-1415 15265, 11795 

1415-1445 15265, 11795 

0315-0330 15235, 11795,9620 

RECENT VERIFICATIONS 

HONDURAS: Station HRQ, Radio 

Suyapa, has confirmed our reception with an 
airmail letter and pennant. The station, 
scheduled to operate 1100-0630GMT on 
6125KHz, was heard running an all-night 
transmission on January 1. The letter came 
from Francisco Elortegui of HRQ and the 
station is located at San Pedro, Sula. The 
pennant, issued in honour of the station’s 
34th anniversary, shows also the 
medium-wave frequency of 1250KHz and the 
FM channel of 89.9MHz. 

SEYCHELLES: FEB A confirmed our 
reception on 15265KHz with a card and 
letter. The station was heard on this 
frequency at 1400GMT. Our first verification 
from FEBA was on 15185KHz when using 
2KW. A letter from Mrs Brenda Bacon gives 
the following information about this gospel 
station, operated by the Far East 
Broadcasting Association: “Our programs are 
now relayed by VHF link from our studio in 
the hills of Mahe, to the transmitter site on 
the coast, north of Victoria, a total distance 
of four miles. From there it is broadcast by a 
30KW short-wave transmitter, operating at 
present into an aerial array erected on the 
beach just outside the transmitter building. 

“Our future plans include a complete 
aerial system on the coral barrier reef about 
three quarters of a mile out to sea. Mahe is 
the largest island of the Seychelles group, and 
Victoria is the capital”. 


NEDERLANDS: Two new verifications 
have been issued by Radio Nederland. The 
card for the normal broadcasts of Radio 
Nederland now has a photo of St Jan’s 
Cathedral, from which the familiar bells that 
open the Radio Nederland broadcast have 
been recorded. The other new card, issued by 
the “Happy Station” program, has a map of 
Holland with the various major cities marked, 
and several bluebirds. On the reverse side it is 
stated that the Bluebirds of Happiness circle 
the world every Sunday when Tom Meyer’s 
“Happy Station” is on the air. The “Happy 
Station” is broadcast on Sunday at 0630GMT 
on 11730KHZ and at 0800 on 9715KHz. 

IBRA USING 9660KHZ 
IBRA Radio, which we reported last issue 
as being back in operation (it was forced to 
close in Tangiers in 1959) is using the 
transmitters of Trans Europe at Sines in 
Portugal. The station commenced operations 
on 9575KHZ, but in recent weeks have been 
observed on 9660KHz from 1800 until past 
2200GMT. A transmission in Finnish was 
noted on Friday at 1945 and at 2000 an 
English announcement was given, then at 
2100 the station’s full address was broadcast. 
From 2000 the station suffers some 
interference from the ABC Brisbane 
transmitter VLQ9, which opens at this time. 

IBRA Radio is keen to receive reception 
reports from listeners. These should be sent to 
Box 821, S-101 31, Stockholm, Sweden. 
English programs are broadcast Saturday 
2130-2200 and Tuesday 2145-2200GMT. 

OAX8U ON 9665KHz 
A new Peruvian station in the 31-metre 
band is Radio Eco, OAX8U, located at 
Iquitos. The station provides good reception 
at 0900GMT during its all-night broadcast. In 
the past the station has been heard on another 
frequency, 5010KHz, where it is using the 
callsign OAX8V and has been heard closing at 
0500GMT. It has been noted that during the 
new all-night transmission the station on 
5010KHz was not received. 

General reception on 9665KHz is good, 
but the frequency is spoilt by jamming 
around 0930GMT. As the slogan denotes, 
Radio Eco uses an echo effect on its station 
callsign and details, which are presented at 
0900. When we verified OAX8V some years 
ago the verification came in the form of a 
pennant, which also listed OAX8T the 
medium-wave outlet which is using 1270KHz, 
as well as the two short-wave stations 
mentioned above. The pennant showed a map 
of Peru with a mast located at Iquitos. 

DX SPECIAL 

Trans World Radio has a weekly program, 
called “DX Special”, which is broadcast both 
from Monte Carlo and Bonaire. Recently 
some changes were made and the program is 
now broadcast from Monte Carlo at 0930 on 


Saturday using 9640KHz beamed to Europe 
and repeated at 1745GMT on Saturday on 
1170SKHz, and from Bonaire on Thursday at 
0045GMT on 11815KHz. 

The station is issuing a Bulletin called 
“DXtra” free to listeners. Trans World Radio 
say they have no intention of forming a DX 
club, but are issuing information received 
from listeners in a bulletin form in order to 
enable those who listen to Trans World Radio 
to keep in touch with the rapid expansion of 
this gospel broadcaster. 

$1,000 BOOST FOR DXING 

One of the highlights of the New Zealand 
Radio DX League convention held over Easter 
at Leithfield, near Christchurch, which had 
members attending from Australia and New 
Zealand, was the offer by Radio International 
Auckland (1590KHz) of $1,000 free 
advertising to boost the DX hobby. 

The editorial in the May issue of “New 
Zealand DX Times” comments on this offer: 
“The announcement runs into 100 words and 
gives an excellent picture of radio listening. It 
will be broadcast shortly after 1200GMT for 
the next year. We offer our thanks to Radio 
International and we understand that already 
the first new member has been enrolled as a 
result of the campaign. We expect this to be 
the first of many”. 

Using makeshift aerials strung up to trees, 
the 37 members present concentrated most of 
their listening during the hours of darkness on 
the broadcast band, and reported over 400 
stations from six continents. Activities were 
almost entirely centred round the DX hobby, 
although a visit to the International Airport 
and Weather Office was organised, a dinner 
was held at the Blenheim Road Motor Inn, 
and a cricket match attracted the attention of 
some members. Sunday was a typical 
evening’s listening. Latin American signals 
were pouring in around 0500GMT (5 pm in 
New Zealand) and these included Radio 
Margarita in Venezuela on 1020KHz. 
Colombia, Peru and Ecuador were received 
almost at local strength. 

After the DX faded out in the early 
evening all gathered in the home of a local 
member for a DX Forum, in which a panel of 
experts answered the many questions fired at 
it; and a Short-Wave and a Broadcast quiz, 
during which each member asked one 
question for each quiz. 

RMRMRMRM RMRMRMRMRMRURMRM 

S BUILD A 2-TRANSISTOR ELAPSED TIME 
2 METER counting up to 999.9 hour* <1 hour & 
equals 6 minutes), using our PMG 4-digit •< 
2 counter. Circuit diagram and instructions in- gj 
eluded with each June order. Have fun ^ 
2 next weekend. Send off now—2 for $1.50, gg 
^ 1 for 90c. Post paid anywhere. R.M. Enter- ■< 
Jjj prises, P.O. Box 144. Marrickvllle. 2204. |g 
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A 


Registered Trade Mork 


ELECTROLUBE 

HMiUSBR 




FOR ISOLATING FAULTS IN TRANSISTORS, DIODES AND OTHER SEMI CONDUCTORS, 
FINDING DRY JOINTS AND BAD CONTACTS. PROTECTING HEAT SENSITIVE COMPONENTS 
WHILST SOLDERING, CHECKING THERMOSTATS AND THERMAL CUT-OUTS. 

ILICTROLUBI IS NON-TOXIC AND WILL NOT EFFECT ANY PAINTS, PLASTICS, OR RUBBERS. 



RICHARD FOO T (AUSTRALIA) PTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Phone: 43-0326. 


AVAILABLE FROM 
LEADING ELECTRICAL 
WHOLESALERS 
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NEW RANGE OF RESISTORS, 
CONDENSERS & POTENTIOMETERS 

The resistors are mainly I.R.C. and Morganite and are in 
a wide range of values from 100 ohms to 3 meg. in i, 
1 and 2 watt and include wire wound. LIST PRICE $9.00 
per 100. OUR PRICE $2.00 per 100. Post and packing 
35c extra. 

The condensers are in most popular brands and include 
Polyester, Paper, Mica, Ceramic and Electrolytic in values 
up to 8mfd. LIST PRICE $11.00 per 100. OUR PRICE 
$2.00 per 100. Post and packing 65c. 

The pots, are all current types and include switch pots, 
and dual concentric, tandem, tab pots. etc. LIST PRICE 
$12.00 per dozen. OUR PRICE $2.50 per dozen. Post 
and package 60c extra. 

BR With each lot of resistors, condensers or pots. 

we will supply one new valve. Type 6U7G, 1T4. 
Regret special values In resistors, pots and condensers 
_cannot be supplied._ 

NEW MINIATURE MOTORS 

Ideal for models, toys, etc. H to 3 volts. 
6,000 r.p.m. 39c each or $3.50 per doz. 
_ Post 10c. _ 

NEW TRANSISTOR 8 KIT SET 

SPECUl PURCHASE ENABLES IB TO OffEA IHI5 AIT SET A! 

$34 00 • Complete kit of parts with circuit 

* * and full instructions. 

Eight transistors. 

Magnavox 5X3 speaker gives excel* 
lent fidelity. 

High sensitivity, suitable for city or 
country use. 

Heavy duty battery for economical 
operation. 

DIMENSIONS • Modern design, plastic cabinet with 
9” x 5” x 3" deep gold trim. 

• Dial calibrated for all States, 
colours of of?*white. red. black. 

$1.75. 




• Available in 
Post N.S.W., $1.25: Interstate, 


A TRANSISTOR PREAMP FOR 
MAGNETIC PICK-UP OR TAPE HEAD 

Using 3 transistors per channel as featured in Electronics 
Aust. Complete kit of parts including transistors. P.C. 
board and resistors and condensers. 

Circuit and full details supplied. 

Stereo Kit $&50. 

Mono Kit $4.50. 

240V Power Supply $4.50. 

State If required for Pick-up or Tape Head. 

NEW POWER SUPPLY KIT 

Ideal for small amplifiers, stereo or mono, test equip¬ 
ment, etc. Input 240v. A.C. Output 20v. D.C. at 
1 amp. 

Kit contains transformer, rectifiers, filter, condenser 
and circuit. 



$4.50 


Post 75c. 


NEW IMPORTED SLOT CAR KITS AT 
L LESS THAN HALF PRICE 

Complete kit of parts, including 
12V motor and full instructions. 

HI $1.90 post 25c 




NEW 25 WAIT 
P.A. AMPLIFIERS 


These amplifier* are suitable for installation in clubs, schools, 
restaurants, factories, etc. Wherever the amplificaUon of 
speech or music iJ required. 

OM SPECIFICATIONS 

VwlO Nominal power 25 watts. • Inputs two microphone and 
Freiaht P ick ’ u P radio with separate controls and mixing facilities. 

• Tone control. • Frequency response 30 to 18.000 CPS. 
ex ra • Output impedance Line output (100, 166, 250, 500 ohms) 

or can be supplied with V.C. output (2, 3, 7, 8, 15 ohms). 

• Dimensions 11 in x 6in x 8in. Weight 25W 231b. Freight 
extra. 

NEW COLUMN SPEAKERS 

Suitable for above Amplifier in walnut finished cab¬ 
inet containing four 8’* Rola Speakers Imp. 8 ohms. 
$37.50. NO MAIL ORDERS 


At last a breakthrough in the cost for 
high quality portable radio transceivers of 
the walkie-talkie hand-held type. We are 
introducing and offering for sale a fully 
PMG approved 

MIDLAND 

1 WATT TRANSCEIVER 

for 27,240 kHz operation with switch 
provision for two additional channels, tone 
call signal, background noise squelsh 
control, battery voltage indicator, steel 
case with separate cover, good for five 
miles distance communication under 
average field conditions, with penlite cell- 
batteries for 

ONLY $37.50 PER UNIT, 
FULLY GUARANTEED. 

Postage extra. 


NEW ENGLISH AND AMERICAN 
TRANSISTORS 

PACKET OF 12 FOR $2.75. 

Three of each of the following: 

Mazda XA101 Equivalent OC45 
Texas 2N1108 Equivalent OC44 
Texas 2N1110 Equivalent OC45 
Philips OC44 Equivalent OC44 

New Photo-Electric Burglar & 
Door Alarms at less than half price 

DOOR ALARMS BURGLAR ALARMS 



* 




240V A.C. operation 240V A.C. operation 

$12.00 $16.00 
Post & Packing $1.25 extra. Post & Packing $150 extra. 
Buzzer $1.25 extra. Buzzer $1.25 extra. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398 
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The members attending included two from 
Australia, eight from Wellington, six from 
Invercargill and others from various parts of 
the country. A variety of receivers was in use, 
and many tape recorders were used to take 
down interesting signals. 

On the Monday morning, Awards were 
presented as follows: Most loggings broadcast 
— Terry Gloistein (26); Shortwave — Philip 
Bolton (8); Most Ausie broadcasts — Terry 
Gloistein (12); Least number of loggings - 
John Mainland (1); Member travelling greatest 
distance — Harry Weatherly, Melbourne; 
Longest without sleep - Philip Bolton (over 
50 hours); Upholder of the female of the 
species - Gay Stevens; For arranging DX 
Specials, in particular 1X1 — Stephen Read. 
Raffle (Instamatic camera) Bruce Cavenagh. 
Second and 3rd prizes to Paul Aronser and 
Mick Frost. A survey showed that there were 
15 members of the Radio Canada short-wave 
club present at the convention, while the 
majority were also readers of these pages. 

NEW DX SESSION 

A new DX program is being broadcast by 
station 4CD at Gladstone, Queensland. The 
station broadcasts on 930KHz and is well 
received with excellent night-time coverage 
throughout Queensland’s North Coast and 
New Guinea. The new program is on Sundays, 
1150-1200GMT, and is being organised by 
Alan Kirton of 4CD. As 3UZ Melbourne and 
1XW Hamilton (NZ) both operate 24 hours a 
day on the channel, reception may be 
difficult in other parts of Australia and in 
New Zealand, blit those listeners who use a 
loop aerial would be able to get fair reception. 

LATIN AMERICAN SIGNALS 
During the winter afternoons in New 
Zealand, Latin American stations in the 
60-metre band can be heard from 0400 to 
after 0600, while from around 0800 onwards 
the morning programs from stations in the 
area are received in both Australia and New 
Zealand. A survey of some of the most 
interesting signals have been supplied by Chris 
Davis, Featherston, NZ. 

KHz 

3250 OBX4U Radio America heard to 
closing at 0600GMT. 

3345 Radio Alvorada de Londring Brazil 
heard at 0845GMT. 

3360 TGVN Guatemala received at 1200. 
3390 HCOT1 Ecuador, closing at 0600. 

3395 HCJA5 La Voz de Rio Tarqui observed 
on Saturday to 0600. 

4765 HCAJ2 CRE Ecuador noted to sign-off 
at 0500. 

4800 YVMO Radio Lara signs on at 1000. 
4810 YVMG Radio Popular heard at 1030. 
4880 YVMS Radio Universo received at 
1015. 

4890 YVKB Radio Difusora Venezuela at 
1015 under VLT4. 

4900 YVNK Radio Juventud heard as early 
as 0930. 

4923 HRCQ1 Radio Quito signs-off at 0430. 
4930 HIBE Radio Mil, Dominican Republic, 
fair at 1030. 

4940 YVPA Radio Yaracuy signs on at 1000. 
4965 HJAF Radio Santa Fe operates all 
night, and good at 0700. 

4970 YVLK Radio Rumbos received at 
0930. 

4980 YVOC Ecos del Torbes now signs on at 
1000. 

5020 HJFW Radio Manizalas heard around 
0700. 

5045 CP38 Radio Altaplana heard around 
0700. 

5875 HRN La Voz de Honduras, fair at 
1120. 

5980 YSS Radio Nacional de El Salvador 
signs on 1200. 

6020 OAX4Q Radio Victoria Peru signs off 
at 0700. 

6030 HJCT Radio Nacional de Colombia 
heard at 1100. 

6040 HJLB La Voz de Tolima, fair at 1100. 
6050 HRLP Radio America Honduras 
Republic received at 1215. 

6055 OAX6,E Radio Continental Peru 
received at 0700. 

6065 XEXG Radio Difusora Mexico, fair at 
1230. 


HJAH HEARD ON 4905 KHz 

Reception of the Columbian station HJAH 
“Emisora Atlantico” has been possible over 
the last few weeks. Our reception has been at 
0945GMT on 4905 KHz when the signal is 
fair, though there is considerable interference 
from Noumea on 4915 and a Venezuelan 
station on 4900KHz. The program received 
included light orchestral music with a station 
identification at 1000GMT. 

Station HJAH has the mailing address of 
Areo 3136, Barranquilla, Columbia. We have 
heard this station several times in the past 20 
years, but attempts to verify reception have 
proved fruitless. Verification of HJAH would 
bring our total from Columbia to over 30. 
BROADCAST BAND NEWS 

GERMANY: Langenberg operating on 
1586KHz confirmed reception with a card 
issued by the WDR Network at Cologne. The 
station has the power of 800KW and was 
received at our location at dawn. As well as 
the card a book on the transmitting site and 
installations was also included, as well as a 
tourist pamphlet on Cologne. The address of 
the station is Westdeutscher Rundfunk D 5, 
Cologne 1. 

SAUDI ARABIA: A verification card has 
been received by Bob Padula, Melbourne, for 
a report on Riyadh on 5870KHz. This was 
issued by Werner Storg, Chief Engineer, and 
was received in airmail in three weeks. An 
IRC was enclosed with the reception report. 

AUSTRALIA: The latest Australian 

station to make a frequency change is 3YB 
Warrnambool, Victoria, which moved from 
1210KHz to 880KHz some weeks ago. The 
station has installed a new directional aerial 
system to ensure better local coverage on the 
lower frequency. For a time, while operating 
on 880KHz a transmitter was also running on 
1210KHz advising listeners of the station’s 
change of frequency. 

HAWAI: Station KHLO at Hilo, on 
850KHz, has been heard around 1600GMT. 
The writer has been looking for this signal for 
some months, as due to a recent call change, 
it is one of the two stations in Hawaii not yet 
verified. The station programs are in Tagalog, 
but at 1615GMT full identification is given in 
English. 

CYPRUS: Two new signals have been 
observed from Cyprus. Merv Branks of 
Invercargill, NZ, has heard a relay of Radio 
Monte Carlo on 12 32 KHz at 1700GMT. This 
is a 20KW transmitter, which is on the air on 
a test basis and broadcasting in French and 
Arabic. 

Bob Padula of Melbourne has heard the 
BBC World Service on 1457KHz around 
1900GMT. This transmitter is broadcasting 
from Cyprus and according to information 
from London is on the air on a test basis to 
try to improve reception in the Middle East 
area. 

PHILIPPINES: “New Zealand DX Times” 
says station DXSS is the call on 1230KHz, 
which we have reported recently closing at 
1600GMT. A verification gives the slogan 
“The Sound of the South”, and the station is 
operating with 10KW with studios at 
Tacquing and Sons Building, Bankal, Davao 
City. 

CEYLON: According to a verification 
letter from the Ceylon Broadcasting 
Corporation, the power of their transmitters 
on 600 and 640KHz is 50KW. Our 
verification of reception of these 
transmissions came in the .form of a card 
showing Wild life of Ceylon, and a covering 
letter from Mr D. Buell, Director of Technical 
Services, Ceylon Broadcasting Corporation, 
PO Box 574, Colombo. Siemens 50KW 
transmitters are used with vapour cooled 
valves in the final stages. 

NEW ZEALAND: Radio Whakatane has 
been assigned its frequency and callsign. It is 
the sixth station to be licensed for private 
commercial broadcasting in New Zealand. The 
call is 1XX, the frequency 1240KHz, and 
power 2KW. Broadcasts are expected to 
commence this month, with transmissions 
from 1700 to 1230GMT daily. Radio 
Whakatane will serve the eastern Bay of 
Plenty area. The address is PO Box 120, 
Whakatane. ® 


CASSETTES 

Made by Audio Magnetics U.S.A. 
Fit all compact cassettes—Philips, 
Sharp, Sony, National, etc. Less 
than wholesale. 



AUDIOS 

cassette 

Manufactured by AUDIO MASNETICS COUP., Cardtna, Calif. M247 



C60 

. $1.00 

C90 

$1.65 

C120 . 

. $2.25 


At last, direct from America, the 
unique cassette head cleaner. Re¬ 
moves deposits from the record¬ 
ing head with a non-abrasive 
polishing action. Fits all compact 
casette recorders and playback 
units. 

$ 1.50 


DIAMOND STYLII 

Single . . . $3.00 
Double . . $4.00 

1 Diamond, 1 Sapphire 

Send your old stylus or make and 
numbers for correct replacement. 



RADIO MART 

338 PITT ST., 
SYDNEY, N.S.W. 
BOX 4913, G.P.O. 2001 
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37 VICTORIA AVENUE, MIDDLE COVE 
WEEKENDS A AFTER HOURS 40-5397 


136 VICTORIA ROAD MARRICKVILLE - 51-3845 


KAISE 


MODEL SK-100 



VOLT-OHM-MILLIAMMETIR 

HIGH SENSITIVITY 

10X000 Ohms per VaR DC 
lOtOOO Ohrru per Vo U AC 
arecviCAiioNSt _ 

• DC Volu: 0.6, 3, 12, 60, 300, 600, 1200V. 

• AC Volts: 6. 30, 120. 300, 1200V. 

• DC Current: 12uA, 300uA, 6mA, 60mA, 
600mA. 12A. 

• AC Current: 12A. __ ^ 

• Resistance: 20K ohms, 200K ohms. 2M 
ohms, 20M ohms. 

• Decibels: Minus 20 to plus 17, 31, 43, 51, 
63. 

• Accuracy: DC phis minus 3%. AC plus 
minus 4% (of full scale). 

• Overload Protected by Dual Silicondiodes. 

• Double-Jewelled plus minus 2% Meter. 

• Plus minus 1% Temperature-stabilisod Film Resistors. 

• Polarity Changeover Switch. 

• Scale with Mirror. 

_ Pries 134.71. Post 75c. Interstate $1.00. 

MODEL SK*44 
3#K OHMS PER VOLT D,C. 

1#K OHMS PER VOLT A.C. 

SPECIFICATIONS: 

D.C. Volts: 0.6, 3, IX 60, 300, 

600, 1200, 3000. 

A.C. Volts: 6. 30, 120. 300, 1200. 

D.C. Current: 30uA, 6mA, 60mA, 

600mA 

Resistance: 10K ohms, 1 M ohms, 

10 M ohms. 100 M. 

Decibels 20 cps plus 17, 31, 43, 

57. 63. 

OVERLOAD PROTECTION. 

SPECIFICATIONS 

Pott 50c. Interstate 75c. 

Slf.25 


MODEL SK-20 

UK OHMS PER VOLT D.C. 
ltK OHMS PER VOLT A.C 
SPECIFICATIONS: 

D.C. VolU: 0.25, 2.5, 10, 50, 
250, 1000. 

A.C. Volu: 10, 50. 250, 1000. 
D.C. Current: 50aU, 25mA, 

250mA. 

Resistance: 7K, 700K, 7 Met. 
Decibels: Minus 10 cps plus 22 
(it A.C./10V) plus 20 cps plus 
36 (at A.C./50V). Upper freq. 
limit 7 Kc. 

OVERLOAD PROTECTION. 
_$1X50._ 

PANEL METERS 



Clear Plastic Flush Motmdnt 
ltthta, 21 ns. 3ins. 4ins. 

Full range available. 

From 50uA—10A DC. 15 VDC. 
500 VDC, 300 VAC VU tad 5. 
Also 

Edve Mtrs. 

VU—Stereo Balance. 

Send for price list. S.A.B. 

PANEL LAMPS 

6.3V. .3A. Pkt. of 10, 75c 

NEW SPEAKER 
SPECIALS 

$-16 OHMS 

JVilna.$X$5 

6ins .$4,15 

8ins $4*$S 

41ns x 21ns .. .. .. |X45 

Sins x 3ins.$X4S 

6ins x 41 ns.$425 

7ins x 51ns.$4^5 

9ins x 61ns.5X25 

3 In Pillow Phone 8 ohm $X45 


S.W.R. METERS 

0-100MCS. 

1KW. POWER OUTPUT. 

$14.75 

Pick md port 75c. 

MODEL SE-405 

0-150 MHZ 75 Ohm,. 2 K.W. 

$27.50 

SIGNAL INJECTOR 

MODCL 250-B. 
TRANSISTORISED. 

$7.95 

SIGNAL TRACER 

Opente, in conjunction with 250-B 

$4.95 

G.D.O. UNITS 

Post: N.S.W. 50c. I’state 75c. 
T.E. 15 Transistorised, 7 Band. 
360 Kc to 279 Megs. 


$43.50 



VALVE TESTER 

Test all valves, diodes, rectifiers, 
checking filaments, shorts. Merit 
on direct reading. Good-bad 
meter. Complete with tube chart. 


$31.75 


Pack, and Post. $1.25. 

V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. A.C.V. Imv.—300 Vrms, 10 
ranges. Accuracy 5 cps-1 2 me, 
plus-minus 2db, 10 cps-1 me 
plus-minus ldb, 20 cps-250 KC, 
plus-minus 0.2db. 

dB. Scale: 40-30-20-10-0. 10.20 

30-4 50 dBm, 240 V.A.C. 

$45.00 


AMPLIFIERS 
PUBLIC ADDRESS 
RANGE 
240V-AC 



MINIATURE P.A. AMPLIFIER 
15 WATTS OUTPUT 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing 
P.P. EL-84 output. Price $49.50 
30 Watt Aa above, EL-34 

P.P.$57.50 

Public Address Range. 

All models available with either 
multi-tapped 600 ohm line or 15 
ohm Voice CoIL 

70 WATTS R.M.S. 
P.A. AMPLIFIER 

70 Volt Line and Voice Coil. In¬ 
puts for Hi-Imp. Mic. and 600 
ohm line. $65.00 



P.A. SPEAKERS 

8 WATT. 

8in Units in Waterproof 
Projection Horns. 

15 OHM Voice Coils. 

Price $16.15. 

Line Output Transformers to suit. 

$1.75 extra. 

SPEAKER COLUMN 

VINYL COVERED — BLACK. 
33in x 10 in x lOin. Complete 
with 4 heavy duty 6in Speakers. 
25 watts— 4, 8 or 16 ohms. 

$32.50 

MICROPHONE 

STANDS 

Floor Model. 6ft adjustable with 
heavyweight cast-iron base. 

$11.75 

TABLE MODEL, $3.50 
Flexible Goose Necks. 

9in .. $2.75 I8in .. $4.35 
12in .. $3.50 24in .. $5.00 

RECORDING 

TAPE 

3 in x 150ft Poly. 50c 


3in x 225ft 
3*/4in x 900ft .. .. 
V/a x 1000ft .. .. 

5in x 550ft Acetate 
7in x 1800ft Acetate 
7in x 2400ft Poly .. 
7in x 3600ft Poly .. 


95c 

95c 

SI-25 

$ 1.00 

$2.00 

$3.75 

$4.75 



BENDIX l.C. 221 

FrequenCT Meter, 125 KC—20 
MCS. Complete Calibration book 
—100 KC cryataL 240 V AC 

BRAND NEW.$75, 

USED GOOD ORDER .. $4X50 



AUDIO GENERATOR 

De Luxe Model—TE22D. 
Freq. range, Sine 20 cps—200 KC. 
SO, 20 cps—25KC. Output Voltage 
Sine 7V, SO. TV P.-P. Output 
Impedance 1000 ohms Acc. 5 per 
cent. 4-rangc attenuation. 

1/1, 1/10, 1/100, 1/IK. Printed 
circuit. 240V A.C. 

$42.95 

SIGNAL GENERATOR 

De Luxe Model TE20D. 

Freq. Range 120 KC—500 Msc 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self-calibration Mar¬ 
ker generator. Printed circuit. 
240/V. A.C. 

$35,75 

MODEL TE-65 
V.T.V.M. 

D.C. V 0-1.5-5-15-50 150-500- 
1.500 V. Rms. A.C.V. 0-1.5. 5.5- 
15-50-150-500-1,500 V. Rms. 0-1.4- 
4-14-400-1,400-1,400-4,000 V. P.P. 
Resistance: RX10, 100.1K, .10K, 

. 100K. 1M, 10M, Decibel—100dB 
minus-plus 65db. 

240 V.A.C. 

$43.75 

TECH. P.V. 58, $40.50. 

NEW GRAMMO 
MOTORS 

240V, A.C. 

3 Speeds, $2.75. 

Post: 40c. 

TAPE CASSETTES^ 

TENSUOJSED MYLAR 

C 60.$105 

C 90.$2.00 

Cl 20.$X75 

Head Cleaners.$1.75 

HIGH-FIDELITY 
TWIN CONE 
SPEAKERS 

Aust. made. 8 to 16 ohms. 

6in.$9.95 

8in .$10.75 

jOin.$11.95 

I2in.$12.75 

Postage: 

Interstate 80c. 

N.S.W., 50c. 
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GUITAR 

AMPLIFIERS 

14-watt, 4 Inputs- Base aid Treble 
Boost. 2 Twin-cone Speakers. 
17-Watt 4-Channel, Base and 
Treble Boost Two Twin-cone 
Speakers. $43.85 

35 WATT 

4-Qunnel, Baas and Treble Boost 
4 Twin-cone Speakers, $119.00. 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra on above 
models. 

14 watt, etc.$69.50 

17 watt . $63.15 

35 watt.$119.00 


New Magnavox 8-30 
Speaker System 

Ref. Jan. '71 E.A. 

1.6 c. ft. 8 ohms and 15 ohms. 

Oilted Teak Formica Veneer. 
Complete, ready for use . . $65.00 
8-30 speaker only .. $18.50 

3TC Tweeter only . . .. $4.25 
Fully built Cabinet only $35.00 



MILLARD 

MAGKAVOX 


Deafened bookshelf enclosure with 
6Wlf twin cone and 3TC tweeter 
$26.75 ea. 

Soper bookshelf enclosure with 

2 X 6 WR.$36.75 •*. 

Hi-Fi enclosures with Magnavox 
IWR or RoU C8MX .. 6 watts 

RMS.$36.7$ e* 

With 2 s IWR or 2 x 9CMX 

15 watts .941*00 em. 

With 12WR—10 Watta 
$65.00 ca. 

• or 15 oh aw available. 

An cabinets art constructed of 

Plneboard and Veneered with 
Oiled Teak Formica and are com¬ 
plete with crossover network — 
Tweeter — Inneibond packing. 


PLAYMASTER 127 
STEREO CONTROL 
UNIT 


For tape replay. Magnetic, dfec. 
and crystal cartridge input. Radio 
fully described Nov. W Jama R.A. 



KIT SET $49.50 


Wired and Tested $59 M. 
Back and Post 75c. 


128 

STEREO AMPLIFIER 


64 Watta per channel 

Kit act.$|9.M 

Wired and Tested .. $109.00 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 

CA. My XRd Aagwt taw 

KiiMt. including CbinM. 

$98.00 

Wired and Tested. 

$114. 00 


WAH WAH 

MULTI EFFECT 
FOOT PEDAL 

Siren-Surf-Hurricane. Separate 
volume controls. Transistorised. 
9v battery operated. 

$36.75 

Pack and Post 75c. 


ALL SILICON 
TRANSISTOR 
SOLID STATE 
STEREO AMPLIFIER 



240V AC powered. 6 watts RMS 


per channel Inputs for magnetic 
ceramic, and crystal cartridge, also 
recorder and radio tuner. Hi-Fi 
frequency response speaker match¬ 
ing 4-16 ohms. Size 10V*ln x 6V*in 
x 3V4ia. Attractive oiled teak 


$54.00 


Rotating Distress 
Emergency Beam 



Red, Blue, Amber 
—Visibility V* mile. 

12V D.C. operation. Waterproof. 
Complete with heavy duty suction 
Cap. Sixe 3V*ln dia. x 5V$in. 
$5.75. 

Pack and Post. 35c 


PLATFORMS 

Teak platforms, suit above 
changers, $9.00. Fully moulded 
tinted Perspex covers, siut plat¬ 
forms 17V*in x 13V4in x 4in 
BLANK PLATFORMS. 

$8.50 


HI-FI STEREO 
HEAD PHONES 



DELUXE MODEL WITH 
INDIVIDUAL TONE CONTROL 

$12.95 

ADD 8 ohms 
Standard model $6.50 

20—12000 cps .. 

Pack and Post 35c. 


ORGAN KEYBOARDS 


49-Note. Complete with 
MMJi System. 

13-note. Pedal Claviers. 
Complete with Switch**. 

$39.50 


WIDE RAND OSCILLOSCOPES 


epe 


VERTICAL AXIS 
Deflection sensitivity (at 1 kc) 
0.1 V p-p/cm. 

Frequency Characteristic*, 13 epe 
—13 MC 

Input Impedance, 2 M ohms 25pF. 
Calibration Voltaic IV p-p/ca. 

HORIZONTAL AXIS 

Deflection Sensitivity 0.9V p.p / 
Frequency Characteristics 1.5 i 
-400 KC. 

Input Impedance 2 M ohms 20 pF. 
Sweep Oscillator (5 Range) 10 cm 
—300 KC. 

Synchronisation Devices Internal 
(Positive and Negative, External). 
Power 240v AC 50/60 cps. 
Cathode Ray Tube 3KF1F. 

3-inch $119.75 



TV BOOSTER 

240 V.A.C. Especially designed for 
fringe area reception. Alao up to 3 
TV sets can be operated off com- 
for improved signal 

$15.95 

Post Free 



SONATA 

MODEL 600 SOLED STATE 
STEREO AMPLIFIER 

Output transistor protection fuse. 
Speaker Imp. 4-8-16 OHMS. Inputs 
for microphones, ceramic, crystal, 
magnetic cartridges. Aux. tape in. 
Tape out. Tuner. Stereo head¬ 
phones. Tape monitoring switch. 
Tone def. switch. Hi. freq. scratch 
filter switch. 20 freq. scratch filter 
switch. 2 v.u. meters. Loudness 
controL Separate bass, treble bal¬ 
ance and volume controls. 
Specifications: Sensitivity, Mag. 2.5 
Mv; Ceramic 50 Mv; Aux 100 Mv. 
Output Power: 20 watts R.M.S. 
per channel. Tone Control: Bass 
+ 12 DB. -12 DB at 50 HZ. 
Treble +12 DB. -12 DB at 10 
KHZ. Loudness Control: +12 DB 
at 50 HZ +4 DB at 10 KHZ. 
Cross Talk -50 DB. Residue 
Noise: Less than lMv. Dimensions: 
19V$” x 11” x 5Vi”. 

PRICE $133.50 


STEREO RECORD 
CHANGER 

Cl 09 — MACS — MA70 — MA7J 



AUTO-RHYTHM 

UNIT 

140 WAC operation. 

Hi and low imp. output. Matt 
finish teak cabinet. 12in x 5in x 
11 in. 

20 Rhythms. 

9 percussion instrument sounds, 
controls, balance, sustain tempo, 
volume. Ideal for operation with 
stereo sound system—electronic 
organ—guitar amp. Complete with 
foot pedal cables, book. 

$145.00. 


Also Available: 


Unit with 16 rhythms: 9 percus¬ 
sion instrument Rounds. 240 WAC 
—teak cabinet. 


$125.00 


New Playmaster 132 

High power Stereo Amp/ 
Tuner Unit Combination 
Supplied as per Spec, June 71 E.A. 

Kit of Parts.$158.95 

Fully constructed.$180.00 



15" PIONEER 

151a Pioneer Low Frequency 
Speaker. Imp. • ohms. 

Power, 30 Watts. R.M.S. Designed 
especially for use with Bass Guitar 
or Electric Organ. Also ideal 
for Stereo Woofer Speaker. 

$30.00 


Current model*, 4 speed* auto¬ 
matic or manual operation. 
Standard model.$26.50 


Ceramic cartridge. Sapphire Stylus 
Standard model with 12ia turn¬ 
table .. .. $34.00 

Deluxe model with 12in turntable. 
Cueing device, Ceramic cartridge 

Diamond Stylus.$4t.M 

Deluxe model as above with — 
adjustable counter balance, 2 
spindle* calibrated . stylus pressure 

control added.$44 5$ 

Deluxe model as above with 121n 
Dlecast Heavyweight Turntable. 4- 
pole Shielded motor. Soluble for 
Magnetic cartridge •. . 


The latter two record-changers can 
be supplied with magnetic cartridge 
and diamond stylus at $10 extra. 


T.E. 46 
RESISTANCE 
CAPACITANCE 


Bridge and Analyser. 
Capacity 20pf to lOOOmfd 
Resistance 2 ohms to 200 mem. 
Alao tests power factor, leakage, 
impedance, transformer ratio* in¬ 
sulation resistance to 200 men* 
at 600V. 

Indications by eye and, meter. 

$53.75 


VERNIER DIALS 
8:1 Ratio 


3in.$2.95 

4in.$7.25 
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PETER SHALLEY 

127 YORK STREET, SYDNEY 


ELECTRONICS Pty. Ltd. 
29-7021 29-3767 


WALKIE TALKIE TRADE-IN MONTH 


Let's get rid of all those illegal Walkie Talkies, 
those old sets that you are not really game to 
Your sets are worth real money if you trade in 

TOKAI TC502 

1 watt 

all steel case 
Sep. leather case 
Ext. aerial con. 

Ext. power con. 

Mic input 
Squelch 

REPAIRS TO ALL 
MAKES ARE 
OUR SPECIALTY 



Here's your chance to get real money back for 
use. It's not worth risking a fine and confiscation, 
on the famous TOKAI range of equipment. 


TOKAI TC512 

★ 300 MW 
if 1 1 transistor 
if Squelch 
if Tone call 
if Cow hide case 
Supplied 

if All metal const. 

WE ALSO HIRE 
WALKIE TALKIES 




New All 
Silicon 
30/60 
WATT PJi. 
PORTABLE 
AMPLIFIER 

12-1$ volts. 2 Inputs. 5MV and 100MV. 
Dimensions 6’>1n W x 3’ 4 ln H x 8’aln 
D. IS ohm output No. 763D. . . S62 

For 125.250.500 ohm output 763A 
S64. For 240v op. $33 extra. 

10 watt P.A. amp. similar to above, 
4 ohm output. 240v. op. No. 485. $40. 
Freight extra. _ 

C.D. IGNITION COIL 

For E.A. (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded 
for all other components. Polyester film 
layer Insulation. Connected and tested 
layer Insulation. Connected and tested. 
For photo cell distributor No. 786. $8. 
No. 787. $8. Postage. 20c. 


R.C.S. COMPLETE 
DO-IT-YOURSELF 
UTS 

P«ak reception, 
low price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF 



1964 
Transports 


7. 


Complete kit — No. 840 . . . . $43.50 
Portable car radio. Identical to 640 
above, plus extra switch and car colt. 

etc. No. 942.$44.00 

Postage *1 

(Write for booklet on 640 ano $42.) 

NEW TRANSISTOR PREAMP 
KIT 

SIZE 3 x 2 x lln. 2 neg. for Stereo. 
LOW IMP. Input 2 trans. 672C $4.50 
Wired ready for use 672D . . . . $ 8.00 
- “IP.- - - 


1.50 

HIGH IMP silicon 3 tran. 6B2C M’oo 
Wired ready for use. 682D .... $9.50 
Portage 10c each. Write for data. 


HIGH IMP. 2 tran. 680C . . 
Wired ready for use. 6800 . . 

... si 11 cc “ * 


COILS and IF'$ 455 Kc 

Aer. R.F.. OSC. and lF*a .... $ 

Ferrite Aer.$; 

No. 265 Universal tape OSC. Coll. $4 
Postage 10c. Write for details and price. 


.00 

40 


HI-FI BROADCAST 
TUNER UNIT 4 
TRANSISTORS — HI 
SENSITIVITY 

R.F. mixer. I.F., pwr. dectr. stages, adjustable aerial coupling. 
Complete as lllust.. wired and tested with 461 dial, knobs and 
switch pot No. 474D. $31. Freight extra. 

WHISTLE FILTER for above set for 8kc bandwidth (can be 
altered to 9. 10 or IIKc). No. 128. $4. Post 10c. 



10W STEREO 

MULLARD 10 x 10 
wott$ R.M.S. 

With output transistor PROTECTION. Frequency 
response 40cy to 30KC. Distortion 0.5%. Treble, 
bass, boost 20DB. 

Complete kit of parts No. 480C. $74.00 

Wired and tested No. 408D. $79.00 

Cabinet as Illustrated.extra $10.00 

Magnetic pick-up pre-amp. No. 762D extra $11.50 
Inbuilt b/c tuner with w/flHer ■ • • • extra $35.00 
Plus freight. Write for brochure. For special 
Sat. demo, ring 59 6550. 


R & H and E.A. PRINTED CIRCUITS 

Clearly coded for easy assembly. With blueprint parts list. 
Immediate dispatch. Add 20c postage for each. Specials to 
your drawings — write for particulars and drafting aids. 


578-61.9.C 

585-61.IIP 

587—61.11 PI 
577—52.1 .C 
576—53 A.10 
563—64.M.7 
579-64. A.8 

683 -64.A.9 

678 -65.0.9 

679 -65.M.9 

684 -65.P.10 

685 -65.P.12A 

769-70.K60 


686-65.P.120726-68.A.0 


694—66.R.2 
704-67.P.2 

707— 67.P.3 

708— 67. A.3 

709-67.P.4 

711-67.A4 

723-68.5.T 

731—68.M.12 

736-69.5.T 

750—70. A. 1 
756—70.R. 1 
758—10P.1 


All abor« $2.50 


767—70.B.F.08 
777—70.F.1 0 . 

788—71. D. 3. . 
772—70.G.7 . . 

776—70. A.2 . 


$2.80 

$ 2.00 

$ 2.00 

$2.00 

$ 2.00 

$4.00 


717—€8.P.1 
741—49.P.5 
747—69.C.10 
746-69.P.9 

$3.00 


639-65.T.3 

727 -68.8.T 

728 -68.0.9 

$3.20 


734-59.0.1 

738-68.S.3 

740— 

68.10.CL 

— - > 0. r 


759—70 


742—59.C.9 

748-69.D.10 

754-69.C.11 

749—69.C.12 
751—70.TX.1 


C.1 

$5.00 



I 


TRANSFORMER 

Tap 6v and 9v D.C. at 
100 mllllamps 


Filter. condensers, 
case. etc. $6.“ 


rectifier. 
50. Post 20c. 


resistor. 


NEW STEREO MAGNETIC 
PREAMP ^ t1 Ri| 

Hum free. 5MV Input. All .Sll 
250MV out. Sire 3” x 
2'* x 1' . Wired _ready 

Po«r 1 Oc 


for use. No. 7620. 



NOISE FILTER 
for radio and TV 

No. 27 line filter. 2 

amp.$8.50 

No. 29 10 amp. No. 
29B 20 amp. line 

filter.$35 

No. 30 pulse filter. 2 

amp.$11.50 

No. 11 aerial Alter $13 
Order direct. Pack, and 
post SOc. 



MAGNETIC STEREO PRE-AMP 


In SMC out 250 Mv. Bass and treble 

20DB. No. 724C.$29 

Wired ready for use.$31 

Postage 30c each. 

For crystal ceramic No. 7220 . . $27 


NEW BASE BOOST 

4-TRANSISTOR STEREO AMP. 

UNITY GAIN: 


400cy. 0 db 

lOOcy. 5 db 
50cy. 9 db 

30cy. 14 db 


Connect between your 
pre-amp. and main 
amp. 

No. 791 D $10.80 
Postage 20c. 


LATEST PRINTED CIRCUITS 

779— 70. R.D.1— 778—70. T.X.2— 

$3.00 $2.50 

780— 70. P.A.1— 792—E.T.003 

$3.00 $2.50 

790—70. H.P.1— 783—71. T.U.2— 

$3.00 $2.00 


Order by Mall Order. Postal Note or Money Order (add post.), direct to _ 

RADIO PTY. LTD., 651 FOREST ROAD, BEXLEY, N.S.W.. 587 3491. 5875385 
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ANSWERS TO 
CORRESPONDENTS 


PROJECTOR LAMPS: I have a problem with 
an American 30W projector. The lamps are 
difficult to obtain and I have had several fail 
out when first switching the projector on. 
Presumably, this is because of the initial 
current surge? (A.B., Indooroopilly, Qld.) 

® For a low power projector such as this, the 
best method of protecting the lamp against 
current surges is to use a high power 
thermistor in series with the lamp. The CZ2 
or CZ8A made by STC would appear to be 
suitable for your projector. For higher power 
projectors, the Triac projector lamp protector 
circuit published in July 1968 would be more 
suitable. (2/PC/7.) 

PLAYMASTER 128: I have built the 
Play master 128 stereo amplifier as described 
in January 1970 and have problems with it. 
The power supply gives no output 
whatsoever. Could you please give me some 
idea of what components could be faulty, 
assuming that there are no errors in 
construction? Also, could you please suggest a 
suitable substitute for the C20D SCR which is 
used in the amplifier? (P.K., East Bentleigh, 
Vic.) 

® In answer to your first question, we can 
only ask if you have measured the voltages in 
the circuit. If there is no voltage at the 
collector of the 2N3055, then there is 
something wrong with the power transformer, 
the bridge rectifier or the filter capacitor, or 
the fuse has blown. If there is no voltage 
across the zener diodes, then the 390 ohm 
biasing resistors are open-circuit, or the 
lOOuF capacitor, SCR or zener diodes are 
short circuit. If everything checks out so far, 
and there is no voltage at the base of the 
2N3055, then T9 is open-circuit. Similarly, if 
the 2N3055 base voltage is around 60 volts, 
yet there is no output, then the 2N3055 is 
open-circuit. This is the procedure one must 
adopt when checking out circuits of this type 
and it is essential that you have access to a 


multimeter before embarking on a project 
such as this. A suitable substitute for the 
C20D SCR, as far as this application is 
concerned, is the BT100A/300R made by 
Mullard. The non-repetitive surge current 
rating of 40 amps is sufficiently high to 
enable it to directly substitute for the C20D. 

POWER SUPPLY: I wish to make a suitable 
power supply for a transistor radio which 
requires a 4Vi/4ViV battery, as these batteries 
are not readily available. Can you recommend 
a book covering the construction of power 
supplies in general? (J.H., Elizabeth North, 
SA 5113.) 

® Unfortunately, we cannot recommend 
“off the cuff” a book to suit your needs 
although there are many books of a general 
nature available from technical bookstores 
which would improve your knowledge of the 
subject. If you do not require precise 
regulation, we can suggest a simple circuit 



which should fill your needs. All that is 
required is a transformer having a 6.3 volt 
centre-tapped winding, a bridge rectifer and 
two filter capacitors. If you find the hum 
from such an arrangement is too high, then 
you should increase the size of the filter 
capacitors. 


BOOK REVIEWS: I would like to 
recommend a set of three books for review in 
your “Technical Books and Publications” 
section. They have been most helpful to me 
personally. They are: A Programmed Course 
in Basic Electricity; A Programmed Course in 
Basic Electronics; A Programmed Course in 
Basic Transistors. These books, published by 
McGraw-Hill, were prepared by the staff of 
the New York Institute of Technology aided 
by 11 companies. (D.T., Pipers Brook, Tas.) 

® The books we review each month are 
submitted to us by the publishers or their 
agents. The titles you mention have not been 
submitted to us, but we are publishing your 
comment for the interest of other readers. 


GAME OF CHANCE: I would like to know 
where I could buy the pushbuttons with 
“NO” and “NC” contacts for the electronic 
“Game of Chance” published in the April 
issue of “E-A”. What does the term “K” mean 
as applied to the parts list for resistors? (M.G., 
Gosford, NSW.) 

® Suitable pushbuttons for this project can 
be of the popular type used for refrigerator 
door switches. These are usually obtainable 
from electrical wholesalers or large hardware 
stores. The definition “NO” and “NC” refer 
to “normally open” and “normally closed” 
contacts, respectively. The “K” placed after 
resistor values in parts lists and texts means 
“thousands” of ohms, eg: 47K means 47,000 
ohms. 

MODEL CONTROL: Have you ever published 
a project concerning a model plane remote 
control unit? (P.S., Stanmore, NSW.) 

® We published a radio control system in 
December, 1965 and January, 1966. The first 
article (File No 3/MC/3) described the 
transmitter, while the second (File No 
3/MC/4) described the receiver. These were 


"ELECTRONICS AUSTRALIA" INFORMATION SERVICES 


As a service to readers "ELECTRONICS Australia" is able to offer: 
(1) Photographs, dye-line prints and other filed material to do with 
constructional projects and (2) A strictly limited degree of 
personalised assistance by mail or by reply through the columns of 
the magazine. Details are set out below: 

PROJECT REPRINTS: For a 20c fee, we will supply data, as available 
from our files. The amount of data available varies but in no case does 
it include material additional to that already published in the 
magazine. For complicated projects involving material extracted from 
more than one issue, an extra fee may be requested. As a rule, 
requests for project data will be answered more speedily if the 
projects are positively identified and the request is not complicated 
by questions requiring the attention of technical personnel. Where 
articles are not on file, we can usually provide a photostat copy at 20c 
per page. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are 
available for most of our projects, from 50c plus 8c postage for a 6in 
x 8in glossy print. In addition, metalwork dye-line prints are available 
for most projects for 50c each; these show dimensions and the 
positions of holes and cut-outs but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up 
to six months old the cost is the face value, plus 5c surcharge. From 
seven to 12 months, 10c surcharge; over 12 months, 20c surcharge. 
Package and postage is 10c extra per issue. Please indicate whether a 
PROJECT REPRINT may be substituted if the complete issue is not 
available. 


REPLIES BY POST: This provision is made primarily to assist readers 
in matters relating directly to articles and projects published in 
"ELECTRONICS Australia" within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special 
research or modifications to basic designs. A 20c query fee must be 
enclosed with letters to which a postal reply is required; the inclusion 
of an extra fee does not entitle correspondents to special 
consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of 
"Replies by Post" may be submitted without fee and may be 
answered through the columns of the magazine at the discretion of 
the Editor. Technical queries will not be answered by interview or 
telephone. 

COMMERCIAL EQUIPMENT: "ELECTRONICS Australia" does not 
maintain a directory of commercial equipment, or circuit files of 
commercial or ex-disposals receivers, amplifiers, etc. We are therefore 
not in a position to comment on proposed adaptation of such 
equipment, or on its general design. 

"ELECTRONICS Australia" does not deal in electronic components. 
Prices, specifications or other assistance must be sought from the 
appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. 
Where the charge may be in doubt, an open cheque, endorsed with a 
limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, 
should be directed to The Assistant Editor, "ELECTRONICS 
Australia". Box 2728 GPO. Sydney. NSW 2001. 4/71 
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ALL PRICES 
INCLUDE 

TAX AND POSTAGE 

AS216 3.03 

AS217 2.59 

AS218 2.91 

AS220 .98 

AS221 2.16 

AT316 68 

AT318 .68 

AT319 .69 

AT321 .69 

AT322 .63 

AT323 .68 

AT324 .68 

AT325 .83 

AT331 .12 

AT337 .69 

AT338 .70 

AT341 .70 

AT350 1.14 

ATI 138 2.66 

AX1101 1.53 

AX1103 1.70 

AX1104 1.86 

AX1108 1.86 

AX1127 1.50 

AX1130 1.50 

AX1131 1.77 

AX1132 1.50 

AX1142 1.20 

AX1143 1.58 

AX1144 1.44 

AX1166 1.37 

AX1284 1.41 

AY1101 .68 

AY1102 1.04 

AY1103 1.35 

AY1104 1.35 

AY1108 1.65 

AY1110 1.50 

AY 1112 .69 

AY1113 .69 

AY1115 .60 

AY1116 .68 

AY1117 .68 

AY 1119 .60 

AY1120 .98 

AY1121 .98 

AY6108 1.65 

AY6109 1.65 

AY8108(8103) 3.75 

AY8109(8104) 3.00 

AY8U0 6.22 

AY8111 6.75 

AY8112 6.75 

AY8135 5.40 

BA 100 .44 

BA102 1.46 

BA114 .39 

BC107 .83 

BC108 .76 

BC109 .91 

BC147 .76 

BC148 .68 

BC149 .79 

BC157 .89 

BC158 .76 

BC159 .89 

BC177 .91 

BC178 .84 

BC179 .92 

BC186 .79 

BCY10 2.59 

BCY11 3.24 

BCY12 3.14 

BCY39 5 19 

BCY71 2.05 

BC210 195 

BC211 2.37 

BC212 2.16 

BDY20 2.63 

BDY38* 2.62 

BF115 -87 

BF145 .64 

BF173 114 

BF177 1-63 

BF178 1.80 

BF179 2.04 

BF184 .72 


PORTED COMPONENTS 


BF185 

BF194 

BF200 

BFY51 

BSX19 

BSX20 

BT100A/500R 

BTY79/100R 

BTY79/300R 

BTY79/500R 

BY126/200 

BY126/400 

BY 126/500 

BY127/800 

BYX21L/200R 

BYX38/3004-R 

BYX38/600+R 

BYX38/900 + R 

BYX38/1200-4-R 

BYX39/600-4-R 

BYX39/8004-R 

BYX39/10004-R 

B2X70Scvies 

B2Y88C303toCll 

B2Y88C12toC30 

BZY95 Scvies 

BZY96 Scvies 

BZZ15to29 

C20D* 

C106/Y1 

C122D 

D13T1 

DTG110B 

DTG1010 

EM402 

EM404 

EM408 

EM410 

1N645 

1N914 

1N34914-R 

1N34924-R 

1N3493 4-R 

1N36604-R 

2N174 

2N217 

2N277 

2N301 

2N301A 

2N384 

2N404 

2N406 

2N417 

2N441 

2N443 

2N456A 

2N489B 

2N591 

2N649 

2N696 

2N697 

2N706A 

2N930 

2N1038 

2N1046 

2N1073B 

2N1302 

2N1303 

2N1305 

2N1306 

2N1307 

2N1308 

2N1309 

2N1546 

2N1639 

2N1908 

2N2147 

2N2148 

2N2160 

2N2188 

2N2270 

2N2646 

2N2669 

2N2996 

2N3005 

2N3053 

2N3054 

2N3055 


.72 

.67 

1.32 

5.19 

2.16 

2.39 
3.00 
2.70 
3.45 

5.19 
.48 
.56 
.63 
.78 

1.35 

1.32 
1.62 
2.08 
3.03 

3.14 

3.88 

4.53 
1.95 

.83 

.98 

2.16 

2.16 

2.37 

6.60 

2,10 

3.78 

1.95 

6.96 
15.16 

.45 

.63 

.80 

1.40 
.84 
.51 

1.75 

1.83 

2.36 
1.99 
6.09 
1,24 

2.32 
2.66 

3.84 

2.88 
.78 

1.01 

1.77 

1.80 

3.22 

4.20 
14.76 

2.20 
2.12 
1.13 
1.17 
1.08 
1.80 
3.92 

17.94 

7.59 
1.01 
1.01 
1.13 

1.32 

1.32 
1.64 
1.64 

5.85 
1.20 

27.74 

3.60 
3.60 

2.40 

2.79 
2.40 
2.19 

6.53 

3.15 

5.32 
2.48 
2.63 
2.63 


2N3525 

3.70 

OA90 

0.32 

2N3563 

.90 

OA91 

0.33 

2N3564 

1.08 

OA95 

0.39 

2N3565 

.86 

OA202 

0.75 

2N3566 

1.01 

OC20 

6.38 

2N3567 

1.08 

OC22 

3.03 

2N3568 

1.08 

OC23 

3.80 

2N3569 

1.23 

OC24 

3.45 

2N3638 

.90 

OC44N 

1.11 

2N3638A 

1.13 

OC45N 

1.11 

2N3641 

1.13 

OC74N 

0.96 

2N3642 

1.26 

20C74N 

1.92 

2N3643 

1.26 

0040 

1.95 

2N3644 

1.13 

0041 

2.60 

2N3645 

1.44 

OC201 

3.80 

2N3646 

.90 

OC202 

3.7C 

2N3691 

.86 

OCP70 

2.60 

2N3692 

.90 

OCP71 

4.32 

2N3693 

.86 

ORP12 

0.95 

2N3694 

.90 

ORP60 

1.75 

2N3702 

1.01 

PA40 

4.83 

2N3703 

.96 

PB40 

7.26 

2N3704 

1.77 

SC40D 

8.55 

2N3705 

1.73 

SC50D 

13.00 

2N3706 

1.65 

SE1001 

1.13 

2N3707 

1.14 

SE1002 

1.20 

2N3708 

.80 

E1010 

1 80 

2N3731 

3.17 

SE2001 

0.98 

2N3819 

1.77 

SE2002 

1.20 

2N3826 

1.68 

SE3001 

1.12 

2N4121 

1.04 

SE4001 

1.05 

2N4250 

1.17 

SE4002 

1.13 

2N4354 

1.28 

SE4010 

1.20 

2N4355 

1.65 

SE5001 

2.10 

2N4356 

1.65 

SE5002 

2.10 

2N4360 

1.58 

SE5003 

2.48 

2SB186 

1.50 

SE5020 

4.05 

2SB407 

3.30 

SE5023 

3.15 

2SB474 

3.30 

SE5025 

1.35 

3N140 

2.55 

ST2 

1.50 

3N141 

2.34 

T1/40/A2 

3.30 

20A2 

.78 

T13027 

2.61 

20A4 

.92 

TIC44 

1.68 

20A6 

1.04 

TIC45 

1.88 

20A8 

1.22 

TIC46 

2.05 

AA119 

.36 

TIC47 

2.30 

AB1101 

1.20 

TIP31A 

2.10 

AB1102 

.87 

TIP32A 

2.70 

AC 107 

2.28 

TIP33A 

2.98 

AC125 

.96 

TIS34 

2.46 

AC 126 

.96 

TIS43 

2.36 

AC18/188 

2.36 

ZD Series 

1.98 

AC 128 

1.05 

40360 

2.48 

AC 132 

1.01 

40361 

2.70 

AC 172 

1.20 

40362 

3.20 

AC187188 

2.36 

40407 

2.52 

AD 149 

2.45 

40408 

2.98 

AN1102 

.68 

40409 

3.15 

AN1103 

.60 

40410 

3.30 

AN 1104 

.60 

40411 

9.70 

AN1105 

.60 

FETS 

2.70 

AN2001 

.45 

2N4889 

AN7102 

.90 

2N5245 

2.62 

AN7105 

.68 

2N5458 

1.77 

AS147 

.80 

2N5459 

1.77 

AS148 

.76 

2N5485 

1.77 

AS208 

1.46 

MPF102 

1.75 

AS301 

.81 

l.C.’S. 

2.25 

AS306 

.84 

FUL709 

AS307 

.84 

FUL723 

4.50 

AS308 

.84 

FUL739 

5.20 

AS310 

.99 

FUL90Q 

1.20 

AS311 

.96 

FUL914 

1.20 

AS312 

.93 

FUL923 

2.25 

AS313 

.92 

LM370 

6.75 

ASY73 

2.12 

LM372 

5.62 

ASY76 

2.10 

MCI 303 

5.20 

ASY77 

1.68 

PA230 

4.30 

FPT100 

1.80 

PA246 

13.60 

H35 

8.07 

TAA840 

5.30 

MB1 

MB3 

2.03 

2.65 

SPECIALS 


MB6 

3.40 

AY1001 pkts 10 

4.25 

MB8 

4.30 

SE1001 pkts 10 

7.50 

MJE2955 

MJE3055 

OA5 

4.55 

3.06 

0.65 

2N3693 pkts 10 
EM404 

5.70 

0.22 

OAIO 

0.87 

TT4010 

0.40 

OA47 

0.65 

2N3055 

1.58 
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based on commercially available kits. We also 
described a receiver, which can work with the 
original transmitter, in February, 1970 (File 
No 3/MC/5). This uses an integrated circuit in 
its design. Copies of the articles mentioned 
may be obtained through the Information 
Service for 20c each. 


LAYOUT SUGGESTIONS: I was wondering 
if you could place all advertisements back to 
back and on adjacent sheets as in some 
overseas journals. This would enable 
advertisements to be removed and decrease 
bulk for storage. Wanted advertisements could 
be filed in alphabetical order for future 
reference. In fact, if advertisers could take 
spaces back-to-back and change the advert 
each month, they could build up a catalogue 
over a period of time and keep it updated by 
simply taking regular space in your journal. 
(W. Van D., Sheffield, Tas.) 

® Believe it or not, something like this 
would make our life much easier; but it 
doesn’t work that way. Advertisers feel that 
they need to obtain maximum exposure to a 
strictly limited population, and they take 
rather unkindly to a solid block of 
advertisements. We can make any rules we 
like, of course, but advertisers don’t have to 
support us if they don’t like our rules. And 
we need their support to help pay the bills! 
Most advertisements are placed with the idea 
of publicising a particular product at a 
particular time. The amount of space taken in 
a given issue depends on the stock and 
marketing position - and the state of the 
advertising budget. In our experience very few 
advertisers would be prepared to buy an even 
number of pages each month and to support a 
catalogue concept. If they acquire a new line 
of merchandise or find themselves able to 
offer an attractive price, those are the items 
they want to push. If they are out of stock or 
unhappy with a line, they wouldn’t want to 
mention it just to maintain continuity of a 
catalogue. 


DIRECTIONAL ANTENNAS: Have you ever 
published an article on directional antennas? I 
would like to learn about them and, if 
possible, build one to use in a school project. 
(I.K., Boinka, Vic.) 

® We have published a number of articles 
describing directional antennas. Some have 
been for the HF amateur bands, some for 
VHF, and some for TV reception. A recent 
article (File No 2/AE/23) of July, 1970 
described a frame antenna for medium-wave 
listening. If you can be more specific in your 
requirements, we may well be able to find an 
article to meet your needs. The article on the 
frame antenna is available through the 
Information Service for 20c. 


IC AMPLIFIER: Do you have a circuit for a 
stereo amplifier, either transistorised or using 
ICs or both? The output should be 10 to 20 
watts, and it should be of a high sensitivity so 
that a good quality cartridge may be used. 
Also, it should have outputs for tape 
recorders, etc. (E. MacN., West Heidelberg, 
Vic.) 

® While we do have a few amplifiers on our 
files which partly meet your specifications, 
we would suggest that you consider the 
Playmaster 132 Stereo Amplifier recently 
ublished. The output is above that specified, 
ut this should be of little or no consequence. 


PROJECTS: Would you have in your file? any 
technical information on the following 
equipment: A signal generator, Deluxe model 
TE20D; a 4 to 8 valve Sin audio oscilloscope; 
a protected multimeter, a transistor tester, a 
signal tracer, and a novice transmitter? Would 
you publish this in next month’s issue of the 
magazine? (P.D., Thirlmere, NSW.) 

® As is stated in the Information Service 
Rules at the beginning of this section, we do 
not maintain a file or directory of commercial 


equipment. A five inch oscilloscope was 
described in June, 1960 (File No 7/C/(17). A 
fully protected multimeter was described in 
May, June and July, 1964 (File No 7/M/22). 
A transistor test set appeared in the August, 
1968 issue (File No 7/VT/5). A simple signal 
tracer was described in the March, 1964 issue 
(File No 7/ST/6). As there is no novice 
transmitting scheme or licence at present 
available in Australia, we have never described 
anything along these lines. Unfortunately, we 
cannot guarantee when this will appear in the 
magazine, as we handle many questions and 
these must go in the order they are answered. 
As well as this, the answers section of the 
magazine is made up as much as two or three 
months in advance, so any letter will not 
necessarily appear the month after it is 
received. 


ALL-WAVE RECEIVER: I am 15 years of 
age and have been reading your excellent 
magazine for eight months. I have successfully 
built the three transistor all-wave set 
described in “Basic Electronics”. I am now 
looking for the circuit of an all-wave receiver 
which covers from 550KHz to 30MHz, is 
battery operated, uses five or six transistors, 
and has a switch for band change instead of 
plug-in coils. Can you tell me of two circuits 
close to my specifications, as I have a friend 
who is also interested in building an all-wave 
receiver? (B.S., Tranmere, Tas.) 

® We published details of a three-band 
eight-transistor radio in August, 1961 (File 
No 4/TR8/2) and a modified version of that 
set in April, 1965 (File No 4/TR8/3). Our 
only other multi-band transistor receiver 
which has not used plug-in coils is the 1970 
All-Wave Two of April, 1970 (File No 
4/TR2/5). This used a FET RF stage and 
detector with an IC audio stage. You should 
find this an interesting circuit to construct. 
Copies of the articles mentioned may be 
obtained from the Information Service for 
20c each. Next time you write to us, B.S., will 
you please print your name and address - we 
had considerable difficulty decyphering them. 


PEN FRIEND: Would you help me to obtain 
two or three pen friends in Australia, 
interested in radio and electronics? I am 18 
years of age, a student of optometry and an 
evening class student at Electronics Institute, 
Secunderabad. (Naozer M. Behramsha, 405 5 
Station Rd, opp Gandhi Hospital, 
Secunderabad-3 A.P. India.) 

® Well Mr Naozer, there is your request to 
our readers as you asked. It is now up to 
them; we hope you get a good response. Best 
of luck with your studies. 

EA240: Could you please tell me how many 
pages there are in the EA240 
Communications Receiver, and also the cost 
of copies of this project. Alternatively, what 
is the cost of the magazines in which the 
series appeared (Jan-March, 1970)? (T.D., 
Homebush, NSW.) 

® There are 20 pages of information on the 
EA240 receiver, spread over three issues. The 
cost of reprints of the articles is 20c each, or a 
total of 60c. Unfortunately, copies of the 
magazines which the articles appeared in are 
now out of stock. 


NZ IC AGENT: Your readers may be 

interested to know that the New Zealand 
agent for National Semiconductor, Fairchild 
and Motorola devices is Professional 
Electronics Ltd, PO Box 3335, Auckland, NZ. 
If any of your New Zealand readers are 
thinking of building the radio control 
receiver, published in the February 1970 
issue, the price of the IC (LM 372) is $4.50 in 
New Zealand. (A.M., Christchurch, NZ.) 

® Thank you for the information, A.M. We 
often receive letters from readers in New 
Zealand asking where they can obtain various 
components used in our projects. Perhaps 


UNITED TRADE SALES 

PTY. LTD. 

TRANSISTOR V.H.F. CONVERTER 

Tunable 108-136 Mhz Aircraft Band lF-600Kc 
to l.OOOKc. No connecting wires needed. 9V 
battery, self-contained, just place alongside 
broadcast radio. 

Price only $14.40 plus 45c postage. 

MULTIMETERS 

Sensitivity DC Sensitivity AC 
C-1000 1.000 chm/volt 1,000 ohm/volt 

$6.75 

200H 20,000 omh/volt 10.000 ohm/volt- 

$11.95 

CT 500/P 20,000 ohm/volt 10 000 ohm/volt 

$17.00 

370W/P 20,000 ohm/volt 4,000 ohm/volt 

$51.75 

AS.1000/P 100,000 ohm/volt 10,000 ohm/vo’t 

$34.50 

Pack and Post. 25c 

TEST OSCILLATOR 

TE.16A Transistorised, 5 Band, 450 KHz. to 
30 MHz battery operated, accuracy better than 

3 per cent. Weight: 1.51b 

$23.50. Pack and Post, 75c. 

FERGUSON TAPE RECORDER 
CABINETS 

Small. $4 each. Pack and Post., $1. 

Large, $6.50 each. Pack and Post.. $1.25. 

FERGUSON TAPE AMPLIFIER BOARDS 

$3.07 rach. 

Post, and Pack, 30c. 

LEO COMPUTER BOARDS 

Average 10 transistors. Diodes capacitors and 
resistors. Transistor leads 1 inch long, all other 
components with long leads only $4 each. p./p. 
30c. 

SPECIAL 

ERIE RESISTORS 

5 per cent Hi stab Vi and 1 watt Mixed valves 
only $1.50 per 100. Post 30c. 

CAPACITORS 

Ceramic and Mica and Polyester. Mixed valves 
$2 per 100 p./p. 20c, 

3,000 TYPE RELAYS 

Large range 

Only 50c each. 

Post. 15c. 

PIANO, 5-key switches. 

$1.00 each. 

Pack, and Post. 25c. 

COMPUTER MODULES 

contains 2 x 12AU7’s and 1 r /r resistors. 

40c each. P & P 15 cents 

SILICON DIODES 

100 volt PIV—145 amp9 
$4.5’0 ca. P & P 25 cents 

DIODES— 

1N297A—80 volts—30 Ma 

10 cents ea. P & P 6 cents 

CAPACITOR SPECIAL 

Disc Ceramic 47 PF, 5Kv working 

5 cents ea. P & P 6 cents 

POLYESTER CAPACITORS— 

.33 uF, 400 Vol.s. 10 cents ea. P & P 6 cents 

POWER SUPPLY 

PRINTED BOARDS 

Bridge Rectifier 24 volt AC input, max out¬ 
put DC 35 volt. 160 Ma $1.50 each 

P & P 25 cents. 

All prices subject to alteration with¬ 
out notice. All items PLUS POST¬ 
AGE. 

280 LONSDALE STREET, 

(Opposite Myers) 

Melbourne, Phone 663 3815 
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SOUND PROJECTORS 

Cirevox Prefect and Harmour and 
Heath 15mm In good working order. 
240v operated, complete with 
speaker and amplifier. 

from $115.00 


CIRCULAR SLIDE RULE 

3 3 «ln diameter. Will do the same 
work as the conventional slide rule. 
Instruction book Included. 

from $1.25 each 

Post 10c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with mafine'o 
bell calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$25.00 

(2 TELEPHONE SETS) 

30c cartage to rail. Freight payable 
at nearest attended railway station. 
Please note we are now able *o 
Include i, mile of telephone cable 
FREE witn each set of Phones. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each battery Charger will charge 
either 6 or 12 volt batteries. 

2 amp without meter $15.75 

2 amp with meter. $17.75 

Post N.S.W. 70c; Interstate 95c. 

MINIATURE 
ELECTRIC MOTORS 

1 <2 to 3 volts D.C. Ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

65c each or 10 for $4. 

(Post 70. 

TRANSCEIVER 

f2-way radio) R.C.A. America RT 
68, 24 volt, operated 10 watt out¬ 
put 38-54 megacycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser in 
100 K/cs; step 10 channel per 
meg/cycle with power supply. 
Leads, mike and headphones. $45. 
60c cartage to rail. Freight payable 
at nearest attended railway station. 

TRANSCEIVER 

(2-way radio) 62 set, 12v. operation. 
Ideal Hams, etc. 1.6 to 10 megs. 
Crystal locked or V.H.O. controlled 
5 watt output. Complete with an¬ 
tenna. headphones and mike. $60. 
60c cartage to rail. Freight payable 
at nearest attended railway station. 


HEADPHONES 

Low Impedance moving coll fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphones. 
Ideal for use with all types of 
transceivers. S3.50 pair. Same with 
black felt muffler, $4.50 pair. 

Post N.S.W. 25c; interstate 30c. 


COLLINS TRANSCEIVERS 

Auto-tuned 100-150 megacycles. 
10 channels 

$65.00 

MICROSCOPE 

500 x magnification, 3 turret. 
$6.50. 

Post, N.S.W., 55c. Interstate. 85c. 


HALF-INCH RECORDING 
TAPE 

Top grade 2400’ on 10V reels, 
ideal video experimenting. Only 
$1.50 per reel. 

Post N.S.W. 35c 
Interstate 70c 


TELEPRINTER TAPE 

8Uin x 6 5/8ln, brand new, perfect 
condition $1.50 per roll or 10 rolls 
for $10. 

Posted N.S.W. 45c, Interstate 70c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

10-100 Megs. LA5 $250. 


100-500 M/cs, $350. 


ADLER FREQUENCY 
METER 

IOOKc-20 M/cs, $175. 


NIBBLING 

TOOL 

Cuts sheet metal like a punch and 
die, trims, notches and cuts to any 
size or shape over 7/16-lnch. 

ONLY* $5.95 

Post, 54c. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3ln 
x 11n 4 AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 

3.6V 10AH. set of three batteries In 
wooden holder. $7.50 per set or 
$2.50 per battery 1-2 volt 10aH. 
Post N.S.W.. $1.10; Interstate $2.72. 


WALKIE TALKIE TWO- 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
9 Transistor $57.50 per set of 2. 
Post. N.S.W.. 50c; Interstate 60c. 




VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quantity 


! 807 

75c 

CV850 

$1.50 

|65N7GT 

95c 

1H6G 

30c 

! 8989 

$1.00 

832 

$s.oo 

5U4G 

95c 

6AK5 

$1.50 

EF50 

35c 

6X4 

$1.00 

5Y3 

$1.7S 

12SK7 

50c 

6C4 

50c 

VR65 

25c; 

2x2 

75c 

VT4C 

75c 

6AG5 

80c 

AU5 

$1.00 

12AU7 

$1.00 

80 

$1.25 

i X61M 

$2.20 

6AK5W 

$ 1.50 ; 



P.M.G. TYPE KEY SWITCHES. 
45c each. Post 15c. 


CATHODE RAY TUBES 
5BPI $3.50, VI6694 /1 $2.95. 

CV2184 $2.95. 

PLEASE ADD POSTAGE 
ON ALL ARTICLES 



45 x 40 coated Lens with tripod. 

$10.95 

30 x 30 Power Coated Lens. 
Brand new. 

$3.75 

60 magnification with a 60mm 
coated objective lens. 

With tripod. 

$26.20 

As Illustrated. 

Postage 95c; Interstate $1.20. 


TELESCOPES 

30 x 40 with Tripod. 

$7.95 

Post N.S.W. 70c; Intersute SI.20. 

CHASSIS PUNCH SET 

Five sizes; Vinch, 3 4 -lnch, Vinch. 
1-Inch and IVinches. With taper 
reamer. 

$7.50 

Post, 90c. 


BC 221 

Frequency Meters. 

$55.00 


SMALL COMPUTER 
PANELS 

3in x 2ln containing 2 valves, qty. 
of resistors, etc. 

only 75c 

Post 21c. 

STEREO headphones, brand new. 
$9.70. Post N.S.W., 60c. Interstate 
85c. 


TYPE S POWER SUPPLY 

(240 V/AC supply for AT 5-ARB) 
Suit most types of Disposal trans¬ 
mitters and receivers. Outputs 250 
volt, 10ma. 550 volt 200ma. 300 
volt lOOma. $30. 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coll of twin (equal ' 2 mile) 
$7 per coll. 

Post N.S.W.. 70c; Interstate $1.20. 


SCOOP PURCHASE 

Gramo Motors. New. Made In 
U.S.A. 4-speed 240 volt A.C. 50 
eye. Only $2.75 each. 

Post N.S.W. 30c: Interstate 40c. 


CO-AXIAL SWITCH 

70 ohms, 4 positions. 

Can be motor driven, completely 
waterproof. 70 ohms type connectors. 
Housed In metal case 9ln x 8ln x 
8ln, $5 each. Post N.S.W. 70c: In¬ 
terstate $1.20. 


ELECTRONIC COUNTER 

(Austronfc) 0-100 K/cs. 240V 
operated $150. 


Cossor Double Beam Oscilloscope 
1035. Tested. $150. 


SELSYN MOTORS MAGSLIP 

Mk.ll.$5.25 ea. 

No. 19 TWO-WAY RADIOS. 

Sold as Is without power supply, 
leads, accessories, etc. Only SIS. 

Or complete with above gear, $35. 


BINOCULARS 

PRISMATIC. Coated Lenses. Brand 
new. Complete with case. 

6 X 30.$12.50 

8 x 30.$1 8.75 

7 x 25. wide angle . . . . $29.50 

7 x 50.$ 22.1 s 

§ X 50.$23.07 

12 x 50.$23.95 

20 X 50 .$29.50 

Post N.S.W. 70c; Interstate $1.20. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Colls. $1.25 each. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., 
S.T. 39c each or 10 for $3. 

Add postage. 


C Intel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 
new valves In cartons for only $2. 
We haven r t got time to sort them, 
so you reap the benefit. 

Post 60c. 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete In wooden case. Ideal for 
plumbers, councils for locating burled 
pipes, etc. Freight payable at nearest 
attended railway station. 

$39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade. 
Orlg nal cost $250, ideal Broadcas 
Studio, music recording. Church and 
play recording, eft. 

Fraction of original cost. 

Price on application. 


240 VOLT 
522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 V 
A.C. Complete and ready to plug In. 


$30. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp, 24 volt. 1 / 8ln 
push movement. 

$1.25. Post 10c. 


CONDENSER LENS 

2’zln DIAM. 2in FL. $1.50 each. 
Or $2.50 per pair. Post 21c. 


CONDENSER LENS 

I’aln diam. 1i 2 FL. 50c each. 
Postage 17c. 


3” 

x 150” . 

. . . 65c 

3'« 

” x 600* . 

. . . 1.58 

5” 

x 900 

. 1.95 

5" 

x 1800* . . 

. . 3.62 

7" 

x 1200- .. 

. . 3.18 

7" 

x 2400 . . 

. . 4.80 

7" 

x 3600’ . . 

. . 6.45 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror Illuminated. 
900 x magnification, complete with 
dissecting kit slides, etc. $17.95. 
Post N.S.W. 65c; Interstate 85c. 

TEN CHANNELS 
VHF TRANSCEIVER 

Types TR1934 100-125 meg/eve 

and TR1935 125-150 meg/cycles 

28 * olt , P c operated AM single 
crystal locks both TX and RX on 
same channel complete with 
generator. 

_$33.00 _ 

RECORDING TAPES 

TOP QUALITY, BRAND NEW 

POST 

9c 
13c 
13c 
13c 
21c 
46c 

- - - - . 56c 

CASSETTE TAPES 

C60 $1.15; C90 $1.75; C120, $2.25 
Post 13C. 

BYER 77 Mk. 1 

Pa £k Mounting Tape Recorder, ex 
$1 SO” 712-15 , p - s - Pull track tested 

f?ie°4017 e J^ofesstonat 

O-^cs 0 ^^ ,y ~ 

A.W.A. SIG GENERATOR 

UHF 70-150 M/cs 

_ $65.00 _ 

£ ye .n , 4 c . h S n 55 f . Crystal Locked 
Oscillator. 1.5-30 ^M/cs. New. 

TRANSPONDER APX6 

with Lighthouse Tubes. Can be con- 
verted to 1200 M/cs. $17. _ 

WHEATSTONE BRIDGE 

. .1°? orade. 

In Multiples up to 1.000. 

$65.00 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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RADIO: Unofficial history . 

The incident 1 am about to relate took 
place in the old “radio” days, around 1934 as 
nearly as I can calculate. I was only a lad at 
the time, down from the country for my first 
job in a radio factory. The place was the old 
STC factory down in Buckland St, 
Chippendale (Sydney). 

The story is about a practical joke. Radio 
factories seem to breed this kind of thing and 
many of the jokes were highly technical and 
very ingenious. Nevertheless, I don’t think 1 
ever saw one which was as well planned or 
which went off as smoothly as this one. 

There were three principal characters in 
the little comedy. The main one, and the 
victim, was Charlie. Charlie was a decent 
enough sort of a bloke; pleasant, easy to get 
on with, and without a vicious streak in him 
anywhere. But he had one fault. He knew 
everything. It didn’t matter what the other 
fellow had seen, or where he had been - 
Charlie could go one better. 

The other two characters, George and Ted, 
worked in the store. In contrast to Charlie 
they were a couple of quiet characters, but 
deceptively so. 

Apparently, as the months went by, 
Charlie’s know-all attitude began to get on 
Ted’s and George’s nerves. They decided to 
take him down a peg or two. 

The first I knew about all this was when I 
walked into the store one day on a legitimate 
errand. The inside of the store was strictly out 
of bounds, but this rule was honoured more 
in the breach than the observance. Besides, 
there was no one to be seen from the counter, 
so I simply walked round behind the fixtures, 
as I usually did, in search of someone. As I 
realised later, word must already have gone 
around that Charlie was being “set up” 
because quite a number of blokes had found 
an excuse to visit the store and more were still 
coming in. 


other readers knowing of similar agency 
arrangements might be able to supply the 
necessary information. Or better still, perhaps 
the New Zealand companies concerned might 
consider placing an advertisement in 
“Electronics Australia” to let readers know 
what they can supply. 


2 METRE TRANSMITTER: I am a reader of 
your magazine, and I have quite a few copies, 
but I have not been able to find any circuit 
diagrams for a cheap and easy to build two 
metre transmitter. I was wondering whether 
you could send a circuit diagram of a 2 metre 
transmitter, with an output of up to 10 watts, 
crystal locked or tunable. (J.L., Burwood, 
Vic.) 

® A two metre transmitter with an output of 
approx 18 watts was described in the August, 
1960 issue (File No 2/TR/20). This is slightly 
higher power than the one specified, but it 
would be among the simplest we have 
described. Copies are available from the 
Information Serivce for 20c. 


A BOUQUET: Just a few lines to mention my 
appreciation of “E-A”, which I have read 
since 1946. My story is perhaps typical of 
many — an interest in electronics as a hobby 
gained from your magazine, leading to an 
amateur licence, then further qualifications 
and finally into the game as a profession. And 
an interesting, exciting, diverse and enjoyable 
occupation it is at that. I particularly 
appreciate the breadth and variety of your 
articles. Also the way in which the warmth 
and personality of the various authors comes 
through, which is surely unusual in a technical 
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As I came in Charlie was being softened up 
on a “bet-you-can’t-do-this” basis. George had 
tucked a large metal funnel in the top of his 
own trousers and was proceeding to 
demonstrate the trick of dropping a penny 
into it from his forehead. Head back, he 
placed the penny on his forehead, dropped his 
arms to the side, and jerked his head forward. 
He missed the first time, deliberately I have 
no doubt, and kept on missing, though not by 
much, for several subsequent tries. 

I could hardly believe my eyes. Naive 
country lad I might have been, but I wasn’t 
that green. I thought everybody had heard 
about the “penny in the funnel” trick. 

By the time George made a successful 
drop a lot more blokes had found a reason to 
visit the store and the audience was quite 
substantial. Also, Charlie was getting 
impatient. 

“Here, that’s not hard. I can do that. Give 
us a go”. 

George was only too willing to oblige. He 
handed over the funnel and assisted Charlie to 
tuck it in his trousers. He produced the penny 
and indicated that he would place it on 
Charlie’s forehead. Charlie put his head back 
as requested. 

George carefully placed the penny on 
Charlie’s forehead, at the same time advising 
him, “ . . . get your balance. Balance is all 
important”. To emphasise this he placed one 
hand on each side of Charlie’s head and tilted 
it slightly in an imaginary attempt to get 
things “just right”. 

All this diversionary activity took only 
two or three seconds, but it was long enough. 
Ted, who had taken very little part in the 
proceedings until now, came in with perfect 
timing, right on cue. From the depths of the 
fixtures a large jug of water seemed to 
materialise as if by magic, and with one 
beautiful swirling action he emptied the 


publication. This perhaps defies analysis, but 
it certainly makes readers feel that we know 
you! About the only thing I don’t appreciate 
is the advertisements for “walkie-talkies”, 
which as a radio amateur I deplore! (J. B., 
Olinda, Vic.) 

® Many thanks for the kind words, JB, it is 
very pleasant to find a bouquet in amongst 
the brickbats! We particularly like hearing 
from long-time readers and friends such as 
yourself. Glad you feel that you know us 
from our various writing styles. Your 
comment about the “walkie-talkie” adverts is 
noted, although as you no doubt realise we 
cannot prevent an advertiser from offering 
equipment which may be legally operated 
providing the necessary PMG permit is 
obtained. 


EQUIPMENT FOR CLUB: I am the 
secretary of a newly formed science club in 
Wollongong. We are at present equipping our 
ham shack. Have you published circuits which 
you consider practical and reasonably 
inexpensive, which would suit our type of 
organisation? We require test equipment, a 
simple amplifier, multimeters, etc. Would you 
also publish my name and address so that 
boys and girls in the Illawarra region who are 
interested in our club may contact me? 
Congratulations on an excellent magazine. 
(Stephen Russell, 49 Farell Rd, Bulli, NSW. 
Ph W’gong 84 1968.) 

® Thanks for the compliment, Stephen. As 
you can see, we have published your name 
and phone No. Regarding the test equipment, 
etc, we feel the following would be most 
useful; a Fully Protected 20,000 ohms/volt 


whole lot into the funnel. 

For a fraction of a second there was no 
reaction. Then, as the water gurgled down the 
spout of the funnel, all hell broke loose. 
Charlie clawed at the funnel in a futile effort 
to minimise the consequences, at the same 
time letting out a roar of rage and discomfort. 

“You dirty rotten b-s!” he yelled. 

And the mob, with the almost unbearable 
tension of the last few minutes suddenly 
released, let out a mighty roar of approval. 

But that wasn’t the end of the incident. 
The mob suddenly realised what they had 
done. The store was slap alongside the main 
office area - including that of no less a 
person than the factory manager - and the 
roar that they had let out could be heard all 
over the factory floor. That someone would 
investigate, and quickly, was inevitable. What 
was more, bosses in those days didn’t take a 
lenient view of horseplay and wasted time. 

So they headed for the store exit like a 
theatre crowd when someone shouts “Fire” - 
yours truly among them. Fortunately, most 
of us managed to get clear before the 
investigating committee arrived. The few who 
didn’t simply feigned ignorance of any 
disturbance, in that locality at any rate, and 
pretended to have legitimate business in the 
store. 

As for Charlie; as I remember it, he 
learned his lesson. He was a very much 
subdued character for a long time after that. 

® Readers are invited to submit 
contributions to “RADIO: Unofficial 

History" and a publication fee will be paid for 
those used. Stories must be humorous and 
they must be true. Letters must be signed and 
the locale of the story indicated as a mark of 
good faith. The Editor reserves the right to 
rephrase contributions as necessary to 
preserve uniformity of style. 


Multimeter published in May, June and July 
1964 (File No 7/M/22); Signal Injector and 
RC Bridge, April 1968 (File No 7/B/9); 
possibly a simple oscilloscope such as the 
1968 3in Audio Oscilloscope, April 1968 
(File No 7/C/25); and an Audio Oscillator, 
June 1970 (File No 7/AO/17). A number of 
simple transistor amplifier circuits were 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 

25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE N.S.W. 90 4825 
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ANSWERS . . . continued 


published in March, 1970 (File No l/XA/10). 
Best of luck with the club. 

AMATEUR BAND RECEIVER: Please let me 
compliment you on such a fine magazine. I 
am 12 years old, and have built your 1968 
FET Receiver with great success, although it 
is a bit of a nuisance to have to change the 
regeneration setting whenever I want to shift 
frequency. Would it be possible to publish an 
article on a four or five transistor superhet, 
using ceramic filters, covering the 160, 80, 40, 
20 and 15 metre amateur bands, for use with 
headphones or external audio amplifier? 
(P.H., Blackburn, Vic.) 

® We have no plans for such a receiver at the 
present time, P.H., but we will keep your 
request in mind when considering future 
projects. Incidentally, did you know about 
the series of receivers described in the period 
August to December, 1967, under the titles 
67 All Wave Three to 67 All Wave Seven (File 
Nos 2/SW/42-47)? These are valve-type 
receivers, but may be interesting to you, as 
the simple two-valve set can be progressively 
built up to the final seven-valve set. Thank 
you for your appreciative remarks. 


TUNER AND “FAKE” STEREO: I would 
like to construct a portable radio receiver 
using the circuit of the Play master 131 IC 
tuner, but I would like it equipped with a 
ferrite antenna. Have you at any time 
described a mono amplifier with tone controls 
suitable for operating off a battery and 
incorporating the 131 tuner? An output 
power of 2-5 watts would be suitable. I feel a 
project like this would prove popular for 
those who can’t afford more complex 
equipment. What would happen if I 
connected two amplifiers to a common source 
and fed bass through one channel and treble 
to the other to produce a “fake” stereo 
effect? I would like to add my 
congratulations to those of many others on a 
fine magazine. (E.L., Brisbane, Qld.) 

® The TAA840 IC application information 
as released by its manufacturers show it in its 
intended purpose as the “front end” of a 
portable radio receiver equipped with a ferrite 
antenna. The IC is equipped with the 
necessary driver stages to power a 
complementary output pair of transistors 
equipped with their necessary biasing and 
coupling components. We have not described 
a mono amplifier incorporating the 131 tuner, 
nor have we described a battery operated 
mono amplifier with an output power of from 
2-5 watts. If two amplifiers were connected as 
suggested above, there would be a “pseudo” 
stereo effect. Its success would depend on the 
type of music fed in, and the choice of 
crossover frequency. 

As far back as 1938, when this magazine 
was known as “Wireless Weekly”, an article 
was presented by the late John Moyle, editor 
of the magazine at that time, on a similar 
system. Crossover was made at the output, 
instead of at the input, and required only one 
amplifier. The stereo effect of the system is 
limited by the fact that there is no directional 
information present as in a true stereo 
recording. Thank you for the kind remarks 
about the magazine. 

SATISFIED READER: You may be 
interested to know that my organisation has 
had one of your 30W FA amplifiers (May 
1968 issue) in use for several years and that it 
has given every satisfaction. We now propose 
to build one of your later designs to 
supplement the existing one, which still has 
many years use left in it. My contact with 
your splendid publication goes right back to 
the 1930s, when the “Wireless Weekly” 
Standard Superhet was the “in” thing. The 
magazine always had, and still does, represent 
best value for money anywhere, despite those 
who cannot or will not admit that price rises 
are justifiable. So count me in as a continuing 
satisfied purchaser. I am sending details of a 
method for improving the pickup tracking 


error device described in your December, 
1970 issue. (H.R., Wellington, NZ.) 

® Thank you for the suggestion for 
improving the usefulness of the tracking angle 
device, also for your kind comments on the 
magazine and its projects. We have deleted the 
reference to the organisation for which your 
are acting technical director, to preserve your 
anonymity. You may be interested to know 
that only a small minority of our readers have 
commented adversely on the inevitable price 
rise. Most others, like yourself, can work out 
for themselves that the increases over the past 
10 years are proportional to their bigger wage 
packets in the same period. This despite the 
fact that the magazine is now much bigger 
(and, we believe, better) than it was 10 years 
ago. Your idea for an improvement to the 
pickup tracking error device described 
originally in our December, 1970 issue is 
being retained for possible use in our “Reader 
Built It” section, and if used, payment will be 
made at our usual rates. 

IC TUNER: I would like to know if the IC 
Tuner for Compact Amplifier Systems 
described in the February issue is suitable for 
the amplification of a record player. If so, to 
where would I connect the record player to 
the IC? I read “Electronics Australia” every 
month and I think it is first class. (A.B., 
Bellingen, NSW.) 

® First of all, thanks for the compliment. 
A.B. Apparently, you are under some 
misconception regarding the tuner. It is a 
tuner only and not a receiver, because there is 
no audio amplifier incorporated in the design. 
Therefore, you must connect the output of 
the tuner to an amplifier in order to hear it. 
The same applies to the record player. Both 
may be connected to the same amplifier by 
means of a switch, but the amplifier must be 
used. 

Correspondents should not enclose magazine 
subscription forms or money with letters 
to our office seeking technical assistance; 
this complicates handling and causes delay. 


MICROPHONES . . . from p 99 

secondary winding can be connected as 
necessary. 

As already mentioned, a step-up 
transformer can all too easily pick up hum 
from power transformers, motors, etc and it 
needs to be magnetically shielded. 
Unfortunately, this does add to the cost and a 
well-shielded transformer can be expected to 
cost several dollars. It is largely a matter of 
convenience whether the transformer is wired 
into the line close to the amplifier, or 
installed within the amplifier itself. 

A balanced low impedance system, as 
shown in figure 5, has the additional 
advantage over a single cored system that it is 
much less prone to pick up hum and control 
tones from adjacent power wiring. Assuming 
that the inner conductors are twisted (or the 
cable as a whole), external magnetic fields 
introduce similar currents into the two 
conductors. Since the conductors feed 
opposite ends of the primary winding, the 
currents tend to cancel in the primary 
winding of the transformer. 

While a low impedance system can most 
conveniently be set up by using a microphone 
and transformer intended to be so used, a 
high impedance microphone can usually be 
dismantled and adapted by the careful 
enthusiast. How to go about it is suggested in 
figure 6. 

Very carefully dismantle the microphone 
to expose the cartridge and its connections, 
and the transformer and its connections. Note 
the connections to the transformer (the leads 
will usually be of different colour) remove the 
transformer and put it aside. 


Next examine the existing microphone 
output lead, to see whether it is single-core 
shielded. If it is (as is likely) check to see 
whether a twin-cored output lead can be 
substituted, with both inner leads insulated 
from frame. Remember that any new lead 
must be firm in the body of the microphone, 
so that it will not twist or fracture with 
movement. 

If a twin shielded lead can be provided, 
the general arrangement of figure 5 can be 
followed. Simply connect the moving coil to 
the twin conductors and reassemble the 
microphone ready for use. 

If there is no choice but to use a single 
shielded lead, one side of the moving coil can 
be connected to the inner conductor, the 
other connecting to the shell and to the outer 
braid. Extending the low impedance circuit 
with single-core lead will retain the main 
advantage of the system but will sacrifice 
some of its immunity to external magnetic 
fields. 

At the amplifier end of the run, the 
transformer taken from the microphone will 
need to be magnetically shielded. A cheap 
way of doing this is to mount the transformer 
inside a shield made from galvanised 
waterpipe fittings - a cap and plug, or two 
caps and a short threaded length of pipe. 
Bring the leads out through a suitable hole 
and mount the assembly in a small case which 
will allow reliable connections to be made to 
the external wiring. 

The accompanying photograph shows a 
typical unit which was made up from 
oddments for a particular amplifier system 
involving two microphone circuits. The 
waterpipe shield encloses two step-up 
transformers taken from high-impedance 
dynamic microphones. The outer box, which 
is intended to mount near the amplifier, 
provides a means for terminating the 
incoming microphone lines and the outgoing 
high impedance connections. 

One point which emerged from the 
construction of this unit is worthy of special 
mention. Although the transformer taken 
from the microphone had four separate 
coloured leads, it transpired that the primary 
and secondary windings were not separate. 
Most likely, there was only a single winding 
with a small section serving as the primary, 
auto-transformer fashion. 

However, the secondary was duly connected 
to the high-impedance shielded output lead, 
as it had been originally, with one side 
common to the braid and to the outer metal 
box. The primary was wired to the incoming 
microphone pair, but with the knowledge that 
there was an earth connection within the 
transformer. This would not be expected to 
cause any problems, provided the entire 
external microphone circuit was in twin 
shielded cable and not otherwise earthed. 
Treble loss would be avoided and the circuit 
would retain good immunity against external 
magnetic fields. 

One possible difficulty arising from such a 
situation is that, if the microphone 
transformer is inadvertently wired so that the 
tapped end connects to the “hot” amplifier 
input, the full capacitance to earth of the 
microphone cable would be shunted across it. 
This could be checked by reversing the 
transformer secondary connections (with the 
full mic circuit connected) to discover the one 
which gave least treble loss. 

One final point: Don’t try to measure the 
DC resistance of microphone transformer 
windings with an ohmmeter. The flow of 
direct current may affect the core material. If 
continuity simply has to be checked, do it 
with your ohmmeter adjusted so that it is 
passing the smallest practical fraction of a 
milliamp. ® 
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FOR SALE 


FOR SALE 


WANTED 


RADIO SPARES. We have for disposal some elec¬ 
tronic spares surplus to our requirements, for 
which we would consider any reasonable offer. The 
useful Items are: (a) 1 only 12V Inverter; (b) 
1 only Elac Sonar 20KW receiver and transmitter 
in working order, but training mechanism not 
available with set; (c) 1 only 24V—220V (50Hz) 
converter, 3KVA; (d) 1 only 110V 250V (50Hz) 
converter, 1 KVA; (e) 2 only Redlfon A14 3A 
amplifiers—-one incomplete; (f) 1 box containing 
approximately 100 assorted radio valves; (g) 2 
valves 813. Cheynes Beach Whaling Co (1953) 
Pty Ltd, Frenchman Bay, PO Box 64. Albany. 
6330. 


BARGAINS: Ten assorted power diodes $2. Two GE 
Compactron tubes $2. MIc plugs with 4 3-core 
cable 35c. MIc Inserts 50c. Adjustable buzzers 
50c. Tape rec/play heads $3. Erase heads $3. Or 
one of each $5. 50 mixed resist and cond new 
7Sc. SAE list. 1 Tolmle Street. Toowoomba. Qld. 


CAR RADIOS solid state with speaker and aerial. 
State 12V positive or negative earth. Manual 
$49.95. P'button $56.95. Port/cradle $60.95. 
P&p 75c. Bob McKnlght, 81 Church Street. 
Goodna, 4300. 


SONY CRF-150 largest and most sophisticated re¬ 
ceiver produced by this famous manufacturer. 21 
transistors, FM, MW plus 10 SW each band- 
spread to 500Hz. Brand new In original carton. 
Specifications, literature, Roth Jones, 1 Albert 
Road, Melbourne, 3004. 


STEREO Supplies. Queensland agents for Cam¬ 
bridge. Lux. Sound. Rotel, Jorgen amplifiers. Con¬ 
noisseur. Micro. Lesa turntables; Celeston. Sonlcs. 
Tesla. Seas speakers: Grace, Lustre, Micro, Con¬ 
noisseur tonearms; Grace, Micro cartridges; Teac 
recorders. 100 Turbott St, Brisbane. Phone 
21 3623. 


TV AND RADIO repair service. High-class suburb 
Brisbane. Well organised with regular customers, 
well-equipped workshop plus four-bedroom modern 


house, all conveniences. For sale for $46,000. 
Reply No 336. 26 Hunter St, Sydney, 2000. 


REALISTIC DX-150 solid state communication re¬ 
ceiver $150 ONO. 1/6 Hong Street, Alice Springs. 
NT, 5750. Phone 2 1825. _ 

SELL, OC44, 45, 71, 72, 84. AC128, BC108. 109. 
2N3538, five for $2 or 50c ea. 2N3642. 3643. 
3638A, OC171, 2N370, 371, AF115N. 116N. 

117N. BF11S, 2N3694. AC127. 4 for $2 or 60c 
ea. ADI61 /162, $2.50 pr. AC187/188. $1.50 
pr. Power types TNI76, $1.20 ea. OC28. 29. 
35, 36, ASZ15, 16, 17. BDY20, 40250. 2N301. 
21^3055. all $1.50 ea. 2N174. $3 ea. OA210, 
BY 126, EM404. 1N4004, 40c ea. OA211, BY127. 
BY100, EM410, 70c ea. UJT 2N2160, FET 

2N4360, $1 ea. MPF105, 2N3819, 2N5459. 90c 
ea. BA100, 25c ea. OA81, 85, 91. 95. 12 for 
$2 or 20c ea. Also SCRs and Trlacs. Extra dis¬ 
count on laroe orders. SAE for stocklist. Post 
and pack 20c. Custom Electronics, Box 1452. 
GPO. Adelaide, SA, 5001. 


QUALITY enclosure kits. Lowest prices, Playmaster 
designs, or made to order. Write for price list, 
mall orders. Robert N. Smallwood, Sound Special¬ 
ists, 205 Brisbane Road. Booval. Qld. 4304. Ph. 
82 1550. 


TUBE, 1G4GT/G or 1H4G. Michael Saltmarsh. 29 
Tattersall Street, Montello, Burnle, Tas, 7320. 

REAPER SERVICE 

IT SOUNDS good, but does It look as good? Panto¬ 
graph Engraving Panels In all materials to vour 
specification. Craftsmen quality work from com¬ 
mercial and industrial engraving. No 9 Napier 
Street, Westmead, 2145. Phone 635 8537. 


REPAIRS to receivers, transmitters, construction 
testing; TV alignment, Xal conv., specialised elec¬ 
tronic equip. Eccleston Electronics. 146a Cotham 
Road, Kew. Vic. 80 3777. 


ELECTRONIC Organ. Do not build yourself an 
organ without first finding out about the superb 
Schober (USA) Assemble-lt-Yourself Kits. In¬ 
quiries to Schober Organ (Australia), 124 Living¬ 
stone Ave, Pymble, NSW, 2073. (Mall only, 
please.) 


AUSTRALIAN Tape Recording Society offers tape 
library, “The Microphone” Journal, audio visuals, 
round robins, tapespondence, sales. Inquiries. P.O. 
Box 130, Hornsby, NSW. 2077. Please enclose 
large, stamped envelope. 


URGLAR alarms, all fittings, foil tape, etc. Send 
SAE. for list. Installation to insurance standards. 

Egore_ Enterprises, Post-Office 


Phone 848 1386. 
Box 42, Doncaster, 


idor< _ 

Vic, 3108. 


TAPE to disc service. Take Advantage of W. and G. 
Records professional experience, when next need¬ 
ing a tape to disc service. W. and G. Record Pro- 
3297$sl 0 " 185 A ’ Beckett st - Melbourne. Tel. 


ELECTRIC outboard motors $35. Few display models 
only available this price. PO Box 207, Wyong. 
NSW. 


MODEL triple expansion marine engine plans. $6.00. 
posted. Bolton, 72 King Street, Sydney. Catalogue 
$1.65. 


BACK Issues Electronics Australia stocked. 50c 
each, prompt service, post free. T. Weir. 56 
O’Connor st, Haberfield, NSW. 2045. Phone 
798 7569. Wanted to buy copies also. 


RECEIVER, as new, Communications Eight, Collins 
mechanical filter speaker. Mrs Hume, Asbury 
Street. Oceangrove, Vic. 


MICRONICS mail order BARGAINS . . . Guaran¬ 
teed, new, branded, no seconds or rejects. 

SEMICONDUCTORS—EM401 (IN4001). 20c; 
OA91, 20c; BC107, 50c; BC108, 109, 45c ea: 
AC127. 128. 60c ea: AC187, 188, 80c ea: 

ADI61, 162, $1.55 ea; C106B1, $1.50. 

RESISTORS—Carbon film, i 3 W, 5 pc. High stabi¬ 
lity, Insulated cracked carbon with average tol of 
2 pc. E. 12 valves 10-M, 5c ea. 

ELECTROLYTICS—High stability. miniature, 
single ended, 25VW: 4.7uF, 15c; IOuF, 17c; 25uF, 
19c; 47uF, 21c; IOOuF, 24c; 200uF. 28c; 470uF, 
38c; 10OOuF, 58c. Post, pack 1 Sc; Mlcronics, PO 
Box 175. Randwick, NSW, 2031. 


TELEFUNKEN M28/A studio recorder deck—superb 
3 motor transport—fully electrically controlled by 
relays—accepts NAB reels—track stereo—solid 
state equalisation switching—ferrite head assem¬ 
blies—sintered ruby tape guides—NAB tape equali¬ 
sation. One only. Has been used as demonstrator 
only. Perfect condition—priced complete In case 
at landed cost. $1300 plus tax. W. C. Wedderspoon 
Pty Ltd, 193 Clarence Street, Sydney, 29 6681. 


PARTS for CD Ignition, etc. Finned aluminium boxes 
approximately 6“ x 3“ x 3”, black, $3.50; gold, 
$3.60; Inverter transformer 12V-400V-100mA, 
$2.50, Suitable transistors 2N174/1100, 1c 15A. 
Vce 80V, $1.50 each (2 required). Oil filled capa¬ 
citors 1 .OuF /400VW, $1.00. Polyesters 0.01, 0.1. 
0.22uF/160V set for SO cents. SCR 8A-400V- 
$2.SO. Bridge rectifier 2A-600V. $2.50. Circuit 
diagram free. Postage and packing for transformer 
and box $1.00, remainder 50 cents. H.P.H. Elec¬ 
tronics, 221 Memorial Avenue, Liverpool, NSW, 
2170. 


ONE 12 volt 10 watt vibrator powered AWA ear¬ 
phone hl-band. Offers. 2 0944, ext. 2583. 


TAPE RECORDER, solid state, portable, excellent 
condition, $33. Foster, 4 St John s Road, Cabra- 
matta. NSW. 2166, 


SEMICONDUCTORS. New stock, special prices. 
TAA300 $2.70, AD149 $1.45, 2N5459 (MPF105) 
$1.00, 2N5485 $1.75, 2N3053 $1.20, 2N3054 
$1.50, 2N3055 $1.60, mat. pr. $3.40, BC108 

45c, BC109 50C. BC107 55c. BF115 60c, BC177 
65c, AC187/188 $1.60, AC127/128 $1.40, AC128 
60c, AD161/162 $2.70, OC44, 45, 72. 40c. 

Diodes 1A 400V 35c, 1000V 70c, 6A 400V 70c. 
OA91 type 17c, OA95 30c, OA202 40c, BA102 
90c. Zeners, 3.3—30V, BZY88 type 55c, 1W type 


90c. SCR ISA 100V $2.25, 400V $3.25. Please 
add 10c postage. Return mall service. T & M 
Electronics, PO Box 57, Haberfield, 2045. 


WE SELL construction plans. TELEVISION: 3D con¬ 
vertor, $25 camera, Klnescoping recorder. VTR, 
color convertor. HOBBYIST: Electron microscope. 
96-hour music system, voice typewriter, Morris 
code to typewriter copier, transistorised teletype. 
TELEPHONE: Answering machine, pushbutton 

dialer, phonevision, auto-dlaler. telephone exten¬ 
sion In your automobile, legal connector. SECU¬ 
RITY: Microphone Jammer, voice scrambler, micro¬ 
dot photography. Plans $5.00, air shipped from 
our USA research labs. COURSES: Telephone engl- 
neerlng $39.50, secur ty electronics $27.50. Inves¬ 
tigative electronics $22.50. SUPER HOBBY CATA¬ 
LOGUE AIRMAILED $1.00. Payment accepted In 
dollars (Australian, New Zealand or US). Don 
Britton Enterprises, Suite 28, 280 Pitt Street, 
Sydney. Australia. 


ICs 709c op-amps plastic package, brand new. per¬ 
fect 3 for S5.00 with applications data—hi-fi. 
pre-amps, oscillators, etc. Post free. D. Whitby. 
101 Vincent Street, Sandringham, Vic. 

WANTED 


"COMMAND" receiver. 6-9MHz, reasonable condi¬ 
tion. D. Stewart, “Kanmurna,’’ Rendelsham. SA. 


LOUDSPEAKERS 10-12" Wharfedale, Goodmans, 
etc, suitable for woofer In large vented enclosure. 
B. M. Walls, 146 Victoria Street. Temora. 2666. 


SIGNAL generator, one of following: Marconi 
TF995A/2M, TF995A/5, TF1064/B. State price 
and condition. A. Tuckerman, Box 43, Kangaroo 
Flat. Victoria. 


CRYSTALS for CB 27,240 and 26,785MHz. Uln 
pin, miniature. $6 pair. Post free. Shalley, 127 
York Street, Sydney. 


SEARCHING 

INSTRUMENT 

for amateur geologists and 
treasure-seekers (lightweight, 
demountable stick) to be car¬ 
ried along on walks and trips 

$ 68 . 

Austria Electronic KG 8015 


Graz/Austria Heinrichstrasse 20.22 



Do not start to build yourself an 
organ without first finding out about 
the superb SCHOBER (USA) 
assemble-it yourself kits. Inquiries to 
Schober Organs (Aust), 124 Living¬ 
stone Ave., Pymble, NSW, 2073. 
(Mail only please.) 
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ACOUSTIC WAVES.. . from p27 

resolution, bandwidths should be on the order 
of 500MHz. Broadband praetersonic delay 
lines can be used between the radar and the 
display to store and recirculate the signals so 
that they can be sampled and displayed at the 
lower frequency. 

Since the acoustic wavelength is so much 
smaller than the free-space wavelength, many 
signal-processing techniques that have been 
previously confined to the microwave region 
can now be translated to the lower 
frequencies. Acoustic waveguides operating at 
5 MHz are possible, as well as are 
strip-line-type directional couplers and other 
hardware familiaf to the microwave 
technician. A lab-built directional coupler for 
5MHz, for example, provides up to 20dB of 
isolation and its total length is only 6 inches. 

Although praetersonics is a new 
technology, it has evolved from theory to 
practical hardware in less than three years. It 
is difficult to tell if we can expect the same 
rate of progress in the future, but 
praetersonics promises to have at least as 
much impact on electronic circuitry as did the 
introduction of the transistor. It is now only a 
matter of time before this prediction becomes 
reality. ® 

(Reprinted from “Popular Electronics”) 


AUTODIM . . . from p 59 

consists of two 6U +' n windings of 30 B & S 
enamelled wire, Again closewound. The 
primary should be the inner winding and the 
starts and ends of both windings should be 
identified in. some way so that they can be 
connected as indicated in the circuit diagram. 
Do not forget the tape between windings - 
this should be at least two thicknesses to 
ensure adequate insulation. Failure in this 
regard will almost certainly blow the diodes in 
the bridge rectifier. 

LI is wired directly into circuit but T1 is 
mounted as shown in the photograph. A small 


spring clip of the type sold as a tool/utensil 
holder makes a secure mounting, which is 
then screwed to the heatsink bracket. Make 
sure that the jaws of the clip are not closed 
with T1 in position, otherwise they will 
effectively constitute a “shorted turn” and 
the Triac may not be triggered. 

When the unit is completed, use a 
multimeter or other continuity tester to 
check that there is no connection between the 
Triac heatsink and metal case. Also make sure 
that the case is connected to the earth lead of 
the mains cord. Then assemble, switch it on, 
check the setting for minimum brilliance and 
you’re in business! ® 


A READER BUILT IT 

. . . continued from page 93 

this has been to butt joint the comers, using 
solid core material which is already veneered, 
or which is afterwards covered with a facing 
material of the melamine type. However, this 
still entails some careful and often tedious 
work around the front edges, and here again 
the only really satisfactory finish is mitring of 
the edge strips. 

The system shown is delightfully simple, 
yet is attractive in appearance. As will be seen 
from the sketch, butt jointing is still used, but 
the top and bottom pieces are set back 
slightly from the top and front edges. In this 
way, only straight strips of covering are 
required for the front faces. 

The system can be applied to virtually any 
of the enclosures described in “Electronics 
Australia”, or in manufacturers’ literature. 
The only precaution which must be taken is 
to ensure that the internal dimensions are not 
materially altered. 

The particular enclosure shown in the 
diagram (page 93) was an adaption of a 
Magnavox design, using the 12 WR and the 
3TC. Although the cost of a complete 
enclosure was little more than $25, the sound 
is remarkably good, and has attracted much 
favourable comment. (A.T., Ingleburn, NSW.) 


LANTHUR ELECTRONICS 

ELECTRONIC COMPONENT WHOLESALERS 


Prop. A. tk O. Rotenthal 

69 BUCHANAN AVENUE, NORTH BALWYN. VIC. 3104 
Telephone 85 4061 


BASIC POWER SUPPLY KITS 

Consists of multi-tapped transformer, bridge rec¬ 
tifier, filter capacitor and circuit. D.C. out-put — 
6 , 9 or 12 volts. 

Suitable for tape recorders, radios, Instruments, 
ate. 

Also may be used as trkkle charger for car bat¬ 
teries. 

600 mllliamp size . $5.25 

1 amp. size 55.95 

2 amp. size S6.95 

Plus pack and post. VIC. 40c. Other, 70c. 


PRINTED CIRCUIT BOARD 
KIT 

Etching materials with Instructions and either a 
12ln x 12In or six 6 ln x 3in copper-backed 

boards . $3.25 

Plus pack, and post. Vic. 40c; Other, 70c. 

BROADCAST RADIO TUNER 

Solid state, mounted on board 5Uin x 21n with 
8 hn aerial rod. Complete with 2' 2 ln dial knob 
and ready to build Into tape recorders, ampli¬ 
fiers. etc., or may be used with headphones. 
High quality outiput of volt. Input 9 volts at 5 

ma..$20.75 

Above tuner In kit form . $19.25 

Price Includes postage. 


AMPLIFIER MODULE KIT 

Easy to assemble using supplied circuit and wir¬ 
ing diagram. Consists of 4 Fairchild transistors, 
5 capacitors. 6 resistors and printed board 3Uln 
x 2 1 aln. Input 12 to 20 volt gives 1.3 to 3.5 
watts output. $6.50 

Price Includes postage. 


SILICON DIODES 

Suit automotive or battery charger use, etc, 25 
amp. stud mount type. Forward or reverse type 
available. 

100 PIV . $1.15 

200 PIV . $1.30 

Mounting adaptors . $0.35 

Prices Include postage. 


CARBON RESISTORS 

IRC and Ducon plus/minus 5% 1 watt assorted 
values such as 160, 1.6k, 4.3k, 6.2k, 75k, 200k. 
300k. 510k, etc., etc. 

$2.00 per 100 or $4.50 for 250. 

Prices Include postage. 

ELECTROLYTIC CAPACITORS 

10 volt working, single end type. Pack of 50 
containing 10 each of 3, 5, 10, 50 and 100 mfd 

$5.50 

Price Includes postage. 
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out the needed power for this system. A big 180 
watts. FM front end with a 4-gang variable capacitor 
and use of FET and low noise transistors produce a 
high sensitivity. 

TEAC’s LS-30 speakers put it all together into a 
system with big sound. Designed specifically for tape, 
by the people who know tape best. The LS-30 
speakers have a wider dynamic range, in which to 
match the wider range of tape. 

There it is. 

Now start your system approach by listening to a 
ten-minute demonstration of these TEAC 
components. 

Both you eardrums and your bankroll will love 
you for it. 


Is there a 
system approach 
to selecting the 
right stereo system? 


Absolutely! 

Your eardrums and your bankroll. 

Start by building your choice of components 
around these two factors. 

What sounds best to your ears and what feels 
comfortable to your budget. 

And the TEAC system pictured here can probably 
satisfy both. 

Here’s why: 

Let’s look at the A-21 cassette stereo recorder 
first. 

The A-21 is a regular little professional with 
unusual push-button ease of operation. Example: 
Press the Stop button to open the pop-up cassette 
housing, insert the cassette, close and sit back and 
listen. 


Here’s a couple of other magnificent features you 
won’t find on many cassette recorders: The A-21 
has an input for direct connection from your tuner. 
And automatic shutoff for both Play and Rewind 
mode. 

The model AG-3000 AM/FM stereo receiver puts 


TElACAsouDdite 

Australian Distributors: 

Australian Musical Industries Pty. Ltd., 

155 Gladstone St., Sth. Melbourne, Vic., 3205. 
Phone 69 7281 


NSW: Convoy I nternational Pty. Ltd. — 357 2444. Magnetic Sound — 29 3371. W.C. Wedderspoon — 296681. VIC: Douglas Trading — 
63 9321. Brashs Pty. Ltd. — 63 6701. Suttons Pty. Ltd. — 60 1201. SA: Truscott Electronics — 23 3024. WA: Alberts TV & Hi 
-Fi Centre Pty. Ltd. — 21 5004. TAS: Wills & Co. — 2 4641. QLD: Brisbane Agencies Audio Centre 2 6931. Stereo Supplies — 21 3623 
ACT: Homecrafts Hi-Fi Centre — 47 9624. NT: P.J. Leunig Pty. Ltd., Alice Springs. 
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• More than 40,000 ambitious men have benefited 
from A.R.T.C. training. 

• Join this large number of successful men! 

• Attain job security and financial reward. 

• These can only be yours from: 


AUSTRALIA’S 

ESTABLISHED 

ELECTRONICS COLLEGE 




■■■■■ 




THE AUSTRALIAN RADIO & TELEVISION COLLEGE PTY. LTD. 
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® ESTABLISHED OVER 40 YEARS 

• OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-CLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH 
SPECIAL PRACTICAL HOME-TRAINING KITS 


Mail Coupon NOW • You are invited to mail the coupon below which can be your first step 
towards securing a job or business of your own with good prospects, security and big 
money. A.R.T.C. will mail to you by return, at no obligation to you the big free booklet: 

"Careers in Radio and Television". This booklet will show you definite steps you 
can take for a better job, how you can succeed in life. Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E.S.&A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros). Phone 211-4244 (3 lines) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free book 
let, “Careers in Radio, TV and Electronics". 


NAME 


ADDRESS 



Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 






















